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Vo l ume 2 1  Study No. G - I  

RESEARCH PROJECT SEGMENT 

S t a t e :  A laska 

P r o j e c t  No. : F-9-12 

Study No.: G- I 

Job No. : G-I-P 

Name: S p o r t  F i s h  I n v e s t i g a t i o n s  o f  
A laska 

Study T i t l e :  INVENTORY AND CATALOGING 

J o b  Dura t i on :  J u l y  1 ,  1979 t o  June 30, 1980 

l71vc. s t r eams  In  t h e  lower Yukon R i v e r  between Nula to  and Holy Cross  wereL 
<411rveyed i n  1979 t o  c o l l e c t  b a s e l i n e  i n f o r m a t i o n  on t h e  s t r eams  and t h e i r  
t r  :,h. The Nulato and Anvik r i v e r s  a r e  s w i f t  moving th rough  most of  t h e i r  
c-ourse and c o n t a i n  A r c t i c  c h a r ,  S a l v e l i n u s  a l p i n u s  (L innaeus ) ,  and l a r g e  
>;,I 1 rnon , O n c o ~ n c h u s  s p  . , r u n s .  The Khotol  , Bonas i l a ,  and lnnoko a r e  
:; i owrr moving s t r e a m s  w i t h  wh l t e f  i s h ,  Coregonus s p .  , shee f  i s h ,  - Stcnodus  - - - 
l e u c l  - c h t m  (Gi i ldens tadt )  , and p i k e ,  E S O ~  -- l u c i u s  L innaeus ,  b e i n g  important 
s p r c l e s .  E x t e n s i v e  sampl ing  on t h e  lower 100 m i l e s  of  t h e  Anvik R i v e r  
rt,vea l e d  l a r g e  numbers o f  A r c t i c  g r a y l i n g ,  Thymallus -- a r c t i c u s  ( P a l l a s ) ,  and 
A r c t i c  c h a r .  Some p i k e  and w h i t e f i s h  were p r e s e n t  i n  s l o u g h s  o f  t h e  upper 
Anvik, dnd sampl ing  i n  t h e  lower 100 m i l e s  of t h e  lrlnoko R i v e r  took shec-  
t I s h  I n  the  rna i n  r i -ver  and p i k e  and whitefish i n  l a k e  and s lough a r e a s .  
Sllcci i s h  were f e e d i n g  h e a v i l y  on a  downstream m i g r a t i o n  o f  v a r i o u s  whi te-  
f ~ s h  s p e c l e s .  S p o r t  f i s h i n g  p r e s s u r e  on s t r eams  surveyed i s  l i g h t ,  w i t h  
g r . i y l i n g ,  A r c t i c  c h a r ,  and p i k e  t h e  t a r g e t  s p e c i e s .  

i31  oLogica L d a t a  were ana lyzed  from t h e  major  s p e c i e s  encoun te red .  Age and 
growLh s t u d ~ e s  i n d i c a t e d  growth s i m i l a r  t o  o r  s lower  t h a n  t h a t  of t h e  same 
s p ~ c i t ' s  from t h e  Kuskokwim R i v e r  and s t r e a m s  o f  I n t e r i o r  Alaska .  G i l l  
r a k e r  and p y l o r l c  caeca  coun t s  of  c h a r  p l a c e d  them i n  t h e  A r c t i c  c h a r  group 
r -a ther  t han  D o l l y  Varden, S a l v e l i n u s  malma (Walbaum), which o c c u r  f u t h e r  up 
t i -~ .~  Yukon R ive r  system a s  a dwarf form. 

L ' l ~ c ,  P I  l g r im  R l v e r  was  s u r v e y ~ r i  f-rom Salmon Lakc t o  Imuruk Bas in .  l'lit, f ivtl 
* , I M ~ C  I P S  o t  salmon wc.rcx t h e  111osL .~l,undant grolip o f  t I sh, hul g r a y  l I I I R ,  111 kcx, 
1 1 1  ( I I (  { I l d r ,  I I I  w f  I ,  C .  nasus [ t J : ~ l  l . l s ) ,  . ] I ( ,  G~I: .o  111 cxsc.rlt. 
Nort l rc t r r l  p~ kc. werc cl r s t  r l hu te t l  n~a i r i l y  irr Lhc. l owt-t r l v c r  w l l r  l c. ~ I I I ~  h , ~  I I I IOII ,  
g r , ~ y l  I ng, nnd A1.c tic- c h a r  were most abundant  i n  t l t e  r ~ ~ i d t i l e  r.c>ac-t-les ot t 1 1 t a  

P i  I g r  1111 Rlvt-r f roni tile b r i d g e  dowrlstreain t o  P i l g r i m  Hot S p r i n g s .  Gray 1 ~ n g ,  
. lrc  t~c-  I ,  and p i k e  a r e  t h e  most i m p o r t a n t  s p o r t  s p e c i e s .  D e s p ~ t e  
h r l g h t e n e d  i n t e r e s t  i n  t h e  t r o p h y  s i z e  g r a y l i n g  i n  t h e  P i l g r i m  R i v e r  arid 
thr low p o p u l a t i o n  dens i ty ,  t h e r e  i s  no i n d i c a t i o n  t h a t  the  g r a y l i n g  popu- 
IaLlon has  d e c r e a s e d  i n  number from 1977 t o  1979 .  



RECOMMENDATIONS 

I t  i s  recommended: 

1 .  That a  p h y s i c a l - b i o l o g i c a l  s tudy  of t h e  Fish-Niukluk r i v e r s  be 
i n i t i a t e d .  

2 .  That t h e  lower Melozitna River be surveyed wi th  emphasis on Arc t i c  
char .  

3 .  That surveys  of index spawning s t reams i n  t h e  Wulik-Kivalina r i v e r s  be 
conducted i n  1980. 

4 .  That s p o t  checks of important  waters  of t h e  Seward Peninsula  and o t h e r  
important s p o r t  f i s h  waters  be made a s  t ime permi t s  t o  remain aware of 
p a t t e r n s  i n  usage.  

OBJECTIVES 

7 .  To complete a  p h y s i c a l - b i o l o g i c a l  survey of t h e  P i lg r im River .  

2 .  To conduct b a s i c  s t ream s u r v i e s  of r i v e r s  t r i b u t a r y  t o  t h e  lower 
and middle Yukon River ,  with emphasis on t h e  Anvik and Andreafsky 
r i v e r s .  

3 .  To c o l l e c t  a n g l e r  and s u b s i s t e n c e  use informat ion on important 
s p o r t  f i s h  s p e c i e s  i n  wa te r s  of t h e  job a r e a .  

BACKGROUND 

The waters  of t h e  lower Yukon River ,  i . e .  Anvik, Nulato ,  and Andreafsky 
Rivers  have long been known f o r  t h e i r  good runs  of salmon, e s p e c i a l l y  chum 
salmon, 0. -- k e t a  (Walbaum), Table 1. The Anvik and Andreafsky Rivers  were 
known t o  c o n t a i n  char  ( S a l v e l i n u s  sp.). The Div i s ion  of Commercial 
F i s h e r i e s ,  Alaska Department of F i s h  and Game, has  conducted a e r i a l  surveys 
and counts  of migra t ing  salmon, b u t  t h e r e  has been l i t t l e  work done on 
o t h e r  s p e c i e s  o r  t h e i r  h a b i t a t  i n  t h e  a r e a  from Nulato t o  t h e  Yukon River 
mouth. The survey emphasis of t h e  p r e s e n t  s tudy  was on l a r g e r  s t reams and 
those  s t reams con ta in ing  char .  The Anvik, Nulato ,  Khotol ,  Bonas i l a ,  and 
lower Xnnoko Rivers  were surveyed i n  1979, t h e  Andreafsky River w i l l  be 
surveyed before  t h e  salmon migra t ion  i n  1980 and t h e  remainder of t h e  
tnnoko River w i l l  be surveyed i n  1981 and 1982. 

The P i lg r im River  s tudy  i s  a  c o n t i n u a t i o n  of t h e  i n v e s t i g a t i o n  of waters  
and s p o r t  f i s h e r i e s  resources  i n  t h e  Seward Peninsula  a r e a .  The P i lg r im 
River was chosen because it i s  i n  t h e  Nome a r e a  road system, and because of 
i n t e r e s t  i n  f i s h i n g  by l o c a l  r e s i d e n t s  f o r  t rophy s i z e  g r a y l i n g .  We had 
documented t h e  presence of 3-pound g r a y l i n g  i n  t h i s  s t ream dur ing yrel im-  
ina ry  r r ives t iga t ions  i n  1977. F i s h i n g  p r e s s u r e  was i n c r e a s i n g  and t h e r e  
was l o c a l  concern t h a t ,  wi th  t h e  l i b e r a l  bag l i m i t  (15 g r a y l i n g  d a i l y ,  no 
more than t h r e e  over  20 inches )  t h e  g r a y l i n g  popula t ion  could e a s i l y  be 
decimated.  Es t imates  of number of g r a y l i n g  p e r  mi le  i n  a r e a s  of prime 



T a b l e  1 .  List of common names, scientific names arid abbreviations 

Common Name Scientific Name and Author Abbreviation 

Arct  L C  char Salvelinus alpinus (Walbaum) - -- AC 

&ring cisco Coregonus laurettae Bean -- 

Blackfish Dallia -- pectoralis Bean 

Broad whitefish Coregonus nasus (Pallas) HWE 

Rurbot Lota lota (Linnaeus) -- BB 

Ct i  inook salmon Oncorhynchus tshawytscha - (Walbaum) KS 

Cotlo salmon Oncorhynchus kisutch (Walbaum) 

Chum salmon Oncorhynchus keta (Walbaum) 

Thymallus arcticus (Pallasj 

Humpback whitefish Coregonus pidschian - (Gmelin) 

lAisast cisco Coregonus sardinella Valenciennes -- LC I 

I.ongnosc sucker Catostomus catostomus (Forster) LNS 

Northern pike Esox lucius Linnaeus - -- 

P ~ n k  salmon Oncorhpchus gorbuscha (Walbaum) -- - P S 

Red salmon - Oncorl~ynchus nerka (Wa l baum) 
-- 

KS 

Round whi tef lsh Prosopium cylindraceum (Pallas) RWF 

Shrttf i sh Stenodus leucichthys (Giildens tadt ) -- SF 

S 1  my sc-ulpin Cottus cognatus Richardson 
-- SSc 

r: vtrtperch P e r x s i s  -- - omiscomaycus -- .. (Walbau~n) TP 



N O R T O N  SOUND 

F i g u r e  1. Rivers of the lower Yukon system. 



I l , l t ) ~ t a t  were v e r y  low and we found l i t t l e  ev idence  o f  r e a r i n g  g r a y l i n g .  
E ~ p a n s i o n  o f  t h e  P i l g r i m  R i v e r  S tudy began i n  1978 w i t h  emphasis  on s e a -  
s o n a l  d i s t r i b u t i o n  and abundance o f  a d u l t  and r e a r i n g  g r a y l i n g .  

I'Lit. r i i s t r i b r ~ t i o n  of o t h e r  f i s h  s p e c i e s ,  and comple t ion  o f  a  g e n e r a l  s t r e a m  
sriuvey were a l s o  impor tant  c o n s i d e r a t i o n s .  Some P i l g r i m  R i v e r  age  and 
growth i n i o r m a t ~ o n  on g r a y l i n g  h a s  been  p u b l i s h e d  ( A l t ,  1978) ,  and i ~ t i  l i z a -  
1 ion  d a t a  were p u b l i s h e d  (A1 t ,  1978; 1 9 7 9 ) .  

'TECHNIQUES LSED 

I,ower Yukon R i v e r  su rveys  were conducted by r i v e r b o a t  w i t h  a c c e s s  from 
Fairbanks and supp ly  p o i n t s  a t  Ruby, Anvik, and Nu la to .  F i s h  were c o l -  
l r c t ec l  by s e l n e ,  hook and l i n e ,  and g i l l  n e t .  Sampling was done I n  t h e  
main r i v e r  and i n  a d j a c e n t  l a k e - s l o u g h  a r e a s .  The ups t ream migration of 
t h e  w h i t e f i s h  s p e c i e s  had a l r e a d y  o c c u r r e d  and t h e y  were found o n l y  i n  
L a k ~ s  and s l o u g h s .  S c a l e s  were c o l l e c t e d  f o r  a g i n g  from a l l  s p e c l e s  e x c e p t  
c.hdl-; o t c l i  t h s  were used  t o  age c h a r .  Operc l e  bones were a l s o  c -o l l cc t ed  
ft-on1 p i k e  t o  a s s i s t  i n  a g i n g ,  b u t  t h e y  were n o t  r e l i a b l e  and were (11s- 
r . j rded .  G i l l  r a k e r s  and p y l o r i c  caeca  were c o l l e c t e d  arld counted  i n  t h e  
I '3bor a t o r y .  A b i n o c u l a r  microscope  was used f o r  c o u n t i n g  g i l l  r a k e r s .  
L t h w r r  llrnb c-ounts i n c l u d e d  t h e  r a k e r  i n  t h e  a n g l e  of  t h e  a r c h .  In fo rma t ion  
o n  f l s h  u t i l i z a t i o n ,  d i s t r i b u t i o n ,  and abundance,  as  wel l  a s  i n s l g h t  i n t o  
t h e  t y p e s  o f  s t r e a m s  t o  be  encoun te red  was o b t a i n e d  th rough  c o n v e r s a t i o n  
w i t h  loca l  r e s i d e n t s  and g u i d e s .  

Hrsout-ct~ L u v e s t i g a t i o n s  of  Lower Yukon R i v e r  Dra inages  - -- - --- ---- - -- - 

N11i;tto R i v e r :  

'Thr lower ') m i  o f  t h e  Nuldto  Hive r  was surveyed on June  26 and 2 7 .  ?'he 
wa te r  was h i g h  from r e c e n t  r a i n ,  b u t  was q u l t r  c l e a r .  The Nu la to  River  
l tegrns I n  t h e  mountains d i v i d i n g  t h e  U n a l a k l e e t  arid S h a k t o l i k  Kiver  d r a l n -  
nges e n t e r i n g  Norton q y  and t h e  d r a i n a g e s  f lowing  i n t o  t h e  Yukon R l v e r .  
The d r a l n a g e  i s  826 m i  . The South  Fork  Nula to  R i v e r  h a s  a d r a i n a g e  equal  
~n a r e a  t o  t h e  main f o r k  Nu la to  R i v e r .  Both a r e  s w i f t  f l owing  s t r eams  w l t h  
g r a v e l  and rock  b o t t o ~ n s  from t h e  headwaters  t o  t h e  mouth. Stream wld th  a t  
t h e  mouth i s  250 f t  and t h e  d e e p e s t  p a r t  o f  t h e  channel  was 4 . 5  f t  deep .  
The s t r e a m  mouth had a  g r a v e l  bottom composed o f  10% f i n e  sand and g r a v e l ,  
30% medium g r a v e l ,  50% o v e r  1  i n  d i a m e t e r ,  and 10% rock .  Gravel  composl- 
tlc,n 5 m i  ups t ream inc luded  a  h i g h e r  p e r c e n t a g e  o f  l a r g e r  g r a v e l  and rock .  
The s e c t l o n  surveyed c o n t a i n e d  numerous s l o u g h s ,  many o f  which had a g r a v e l  
t ~ o t t o m  o v e r l a ~ n  w i t h  s i l t .  Three  g i l l  n e t s  were s e t  i n  t h e  lower oue-hal f  
J!II  of t h e  Nu1at.o R i v e r  and 14  humpbdck w h i t e f i s h ,  2  round whi t e f l s h ,  27 
L hurv salmort, 1 grayling, 2 A r c t i c  c h a r ,  3 n o r t h e r n  p i k e ,  and 2  long~zose  
iuc k c ~ s  were c a p t u r e d .  Water t e m p e r a t u r e  was 45OF. Local  residents 
Irrt,frtlc~ned t h a t  o c c a s i o n d l l y  s h e e f i s h  a r e  t aken  a t  t h e  mouth o f  t h e  Nula to  
I .  'The. Nula to  River  i s  a11 impor t an t  s p o r t  f l s h i n g  strcaam f o r  Nulato 
r t ~ ~ l ~ t i c r ~ t s  arid 12  f is t icrmen took  12  A r c t i c  c h a r ,  4 humpback w h ~ t e f  ~ s h ,  ;111ri 1 
I C L I R I ~ ~ S P  s u c k e r  I n  20 hours  o f  f i s h i n g .  They indicated t h a t  c h a r  artA 111uch 



more abundant  f u r t h e r  ups t ream and a r e  t h e  most impor t an t  s p o r t  s p e c i e s .  
[ , I  t t l e  s u b s i s t e n c e  f i s h i n g  i s  done on t h e  Nu la to  R i v e r .  The I l i v i s l o n  of  
!:crmercial F i s h e r i e s  enumerated 500 k i n g  salmon and 72,000 chum salmon i n  
: i ~ c  Nula to  R i v e r  ( 5  y e a r  a v e r a g e  1974-78). 

'TL-avc.1 upstream i n  t h e  Nu la to  R i v e r  by  p r o p e l l e r  d r i v e n  b o a t  i s  d i f f i c u l t  
r x c e p t  d u r i n g  h i g h  w a t e r ,  t h u s  s p o r t  f i s h i n g  p r e s s u r e  i s  l i g h t  on t h e  
e ~ ~ t l r e  r l v e r  e x c e p t  t h e  lower one-hal f  m i l e .  

Kfiotol River :  

'T t i r ,  Khotol  Klver  ( l o c a l l y  c a l l e d  " K a ~ y u h  Slough")  dr ' i ins  900 m l i  of  rnairlly 
sw~inrpy c o u n t r y  on t h e  e a s t e r n  s i d e  o f  t h e  Yukon R i v e r  e a s t  of  K a l t a g  and 
Nu la to .  The K h o t o l ' s  major  t r i b u t a r i e s ;  Yukon, Nor th ,  Eddy Camp, and 
Bonanza Creeks ,  d r a i n  t h e  n o r t h w e s t e r n  s l o p e s  o f  t h e  Kaiyuh Mountains.  
tlrlly t h e  lower  3.5 m i  were su rveyed .  The s t r e a m  i s  360 f t  wide ,  w i t h  
c u r r e n t  speed  l e s s  t h a n  0 . 6  mph and h a s  a  mud bottom. Water t empera tu re  on 
.June 1 7  was 56OF. Nets  were se t  a t  t h e  mouth and 2 . 4  m i  ups t ream,  b u t  o n l y  
4 s t ~ c ~ e f i s h  and 3 n o r t h e r n  p i k e  were c a p t u r e d .  K a l t a g  r e s i d e n t s  mentioned 
t h < i t  l a r g e  numbers o f  s h e e f i s h  and w h i t e f i s h  m i g r a t e  up t h e  Khotol  Kivtlr i n  
s p r i n g ,  bu t  l e f t  i n  t h e  f a l l .  T h i s  would i n d i c a t e  t h a t  t h e  Khotol  i s  an 
~ n i l ) o r t a ~ z t  summer f e e d i n g  a r e a  f o r  t h e s e  s p e c i e s .  W h i t e f i s h  were p robab ly  
f e e d i n g  f u r t h e r  ups t ream and consequen t ly  were n o t  c a p t u r e d  i n  g i l l  n e t s .  
'I't~e Khotol  a l s o  c o n t a i n s  numerous p i k e  which p r o v i d e  a  l i g h t  s u b s i s t e n c e  
,itid recreational h a r v e s t  f o r  Kal t a g  r e s i d e n t s .  

I h c -  Anvik R i v e r  r i s e s  i n  t h e  h i l l s  s o u t h  o f  t h e  U n a l a k l e e t  R i v e r  t r i b u -  
L , j r i c s ,  t h e  Clliroskey and Old Woman R i v e r s ,  and 24 m i  from t h e  ocean a t  
Norton Sound. 1 t f lows  due s o u t h  f o r  160 m i  and j o i y  t h e  Yukon R i v e r  al. 
t h e  v i l l a g e  o f  Anvik.  The Anvik d r a i n a g e  i s  1,700 m i  . The lower  100 mi 
of r l v e r  were su rveyed  by b o a t  from June  18  t o  22.  The r i v e r  was h i g h e r  
tkl.~ri normal d u r i n g  t h e  b e g i n n i n g  of  t h e  s u r v e y ,  b u t  had dropped cons id -  
f r ' ibly by June  2 2 .  The p o r t i o n  surveyed was d i v i d e d  i n t o  f o u r  s e c t l o r ~ s  
hsscd on changes i n  s t r e a m  c h a r a c t e r i s t i c s .  The lower Anvik i s  impor t an t  
for  s u b s i s t e n c e  and r e c r e a t i o n a l  f i s h i n g  a c t i v i t i e s ;  w h i l e  a  s m a l l  gu ld ing  
o p v r a t ~ o n  e x i s t s  on t h e  upper  r i v e r .  I t  i s  one o f  t h e  most impor tant  chum 
salmorl s t r eams  i n  t h e  Yukon R i v e r  d r a i n a g e  and t h e  Commercial F ~ s h e r l e s  
I ) I V  I s r o n  of ADF&G r tLport Lhc 1974-78 averagt ,  Pst.apcmc\nt a t  '303,000 t I st]. 
A b o ~ i t  1 ,000  c h ~ n o o k  salmon a l s o  spawn i n  t h e  r i v e r .  

St3ction I comprised t h e  lower 10 m i ,  t h e  a r e a  from t h e  Yukon R ive r  t.o t h e  
f i r s t  major  a r e a s  o f  g r a v e l  b a r s .  The c u r r e n t  i n  t h i s  a r e a  was slow 1-2 
mph, t h e  channel  i s  wide (360-600 f t )  w i t h  a  d e p t h  of  4 .5-13 .0  f t ,  and t h e  
wat.er t e m p e r a t u r e  was 48OF. Numerous s l o u g h s  and channe l s  a r e  p r e s e n t  i n  
t h i s  s e c t i o n .  Bank v e g e t a t i o n  c o n s i s t e d  ma in ly  o f  w i l lows .  Bottom compo- 
s . i t i o n  was ma in ly  sand and s i l t ,  b u t  some f i n e  g r a v e l  o v e r l a i n  w i t h  s i l t  
w a s  p r e s e n t .  Chum salmon were e n t e r i n g  t h e  r i v e r  i n  l a r g e  numbers and 
c o n s i d e r a b l e  commerical f i s h i n g  a c t i v i t y  was o c c u r r i n g  a t  t h e  mouth. 
S u b s i s t e n c e  f i s h i n g  a l s o  o c c u r s  i n  t h e  lower  1 . 8  m i .  G i l l  n e t s  s e t  i n  t h e  
rnairl r i v e r  and i n  s l o u g h s  o f  t h e  lower r i v e r  t ook  chum salmon,  s h e e f i s h ,  
p i k e ,  and humpback w h i t e f i s h .  S e i n i n g  o f f  o f  a g r a v e l  b a r  a t  t h e  ex t reme 
upper r eaches  o f  S e c t i o n  I took  20 b u r b o t  young-of- the-year ,  14 chum salmon 



f l y ,  14 ro11nd w h i t e f i s h ,  10 g r a y l i n g ,  and 3 s l i m y  s c u l p l n s .  I ,ocai r - ~ S L -  
( l e n t s  s p o r t  f i s h  f o r  p i k e ,  s h e e f i s h ,  and salmon i n  t h i s  s e c t i o n .  

S e c t i o n  11  c o n s i s t s  of  60 m i  of  modera t e ly  s w i f t  ( 2  t o  4  mph) n ~ e a d e r ~ n g  
~ i r i b r a ~ d e d  r i v e r .  The Anvik R i v e r  i n  t h i s  s e c t i o n  s t i l l  h a s  c u t  banks .  
; r n v ~ l  b a r s  a r e  i n t e r s p e r s e d  w i t h  mud and sand b a r s  i n  t h e  lower r e a c h e s  of 
t h l s  s e c t i o n  w i t h  g r a v e l  b a r s  more common i n  t h e  upper  s e c t i o n .  The r i v e r  
1s st1 11 q t r l t e  wide (270-320 f t )  and deep and ,  w l t h  t h e  s l i g h t l y  t u r b i d  
d , l t f A r ,  t h e  bottom was n o t  v i s i b l e  d u r i n g  t h e  s u r v e y .  Gravel  i n c r e a s e d  i n  
5 l z c  from mainly  f i n e  sand and g r a v e l  i n  t h e  lower r eaches  of  t h i s  s e c t i o n  
t t j  1 1 n e  and medium g r a v e l  and rocks  i n  t h e  upper  s e c t i o n .  Numerous s loughs  
were p r e s e n t ,  p r o v i d i n g  e x c e l l e n t  h a b i t a t  f o r  p i k e .  A few g r a y l i n g  were 
j~.rt 'srnt i n  t h e  upper  p a r t  of  t h i s  s e c t i o n .  Shore  v e g e t a t i o n  inc luded  
d i  l l ow,  a l d e r ,  a spen ,  b i r c h  and s p r u c e .  Two sma l l  tributaries; Goblet dnd 
I'kieodcire Creeks ,  e n t e r  t h e  Anvik i n  S e c t i o n  11. The Anvik comes c l o s e  t o  a  
r ~ n g e  of h i l l s  below Goble t  Creek .  No g i l l  n e t s  were s e t  i n  t h l s  s e c t ~ o n ,  
l r l ~ t  rlortherri p i k e  and g r a y l i n g  were caugh t  on hook and l i n e .  A number of 
.~l)antioned c a b ~ n s  a r e  p r e s e n t  a l o n g  t h i s  s t r e t c h  of  t h e  r i v e r .  Water tem- 
p t > r . ~ t u r P  was 47OF. 

!ir< t  on Z J  I c o r i s i s t s  o f  24 m l ,  where t h e  Arivik Klve r  l e a v e s  t h e  f l a t t e r  
c o ~ i ~ l t r j r  ar~tl f lows i n t o  t h e  h l l l s .  I t  h a s  l l t t l e  o r  no c u t  bank and i s  
i l>nslcterabl  y s t r a i g h t e r  t h a n  S e c t i o n  11. The c u r r e n t  speeds  up dnd t h e  
tjc~ttorn was v l s i b l e  d u r i n g  o u r  su rvey .  Stream wid th  v a r i e s  front 240-320 Zt 
and s h o r e  v e g e t a t i o n  remains a s  i n  S e c t i o n  I1 e x c e p t  t a l l  cottonwood t r e e s  
become more abundant .  Bottom composi t ion  changes toward l a r g e r  s i z e  
g r n v e l s ,  and o v e r  60% by volume of  g r a v e l s  a r e  o v e r  2  i n  i n  d i a m e t e r .  The 
strt>am I S  more b r a i d e d  and s l o u g h s ,  a l t h o u g h  l e s s  abundant  t h a n  i n  S e c t l o n  
I! ,  occu r  w l t h  a n  ave rage  f r equency  o f  one e v e r y  2 . 4  m i .  A r c t i c  c h a r  were 
f i r s t  encoun te red  i n  t h e  lower end o f  t h i s  s e c t i o n  where t h e y  were cap tu red  
,111 hook and l i n e .  Char and g r a y l i n g  were abundant  i n  many o f  t h e  s loughs  
,+nrl t h e  malri r i v e r  of  t h i s  s e c t i o n .  T h i s  s e c t i o n  con ta ined  t h e  h i g h e s t  
c70ncen t r a t lon  of  g r a y l i n g  and c h a r  o f  t h e  e n t i r e  r i v e r .  They were n ~ c s t  
. ~ t ~ ~ l n d a r i t  111 s lough a r e a s ,  b u t ,  w i t h  t h e  o n s e t  of  chum salmon s p a w n ~ n g  Ln 
t l j ~  m r t l r i  r i v e r ,  would p robab ly  soon move t h e r e .  Some o f  t h e  l a r g e r  s l o r ~ g h s  
c or I t ,~ lncd  p i k e ,  w h i t e f i s h ,  and b l a c k f  ~ s h ,  w i t h  round,  humpback, and broad  
w k ~ l t e f i s h ,  and l e a s t  c l s c o  b e i n g  t a k e n  i n  t h e  a r e a  5 . 6  m l  below Yellow 
R i v e r  anti 0 . 6  m i  lip Yellow R i v e r  i n  a  s lough .  Chum salmon were a l r e a d y  
p r e s e n t  i n  t h e  upper  Anvik, b u t  had n o t  begun t o  spawn. Thxs i s  a  major  
c-tir~rn spawnlng a r e a .  In  y e a r s  of normal wa te r  ~ o n d i t i o n  t r a v e l  w ~ t h  a  
b11 opcl l c r  111 ~ v e n  b o a t  on t h i s  s e c t i o n  wo11ld be  d i f f  i c u l t ,  e spec l ' a l i y  t h e  

r t , , i  I-1c.1 o w  Ycl low R1vc.r. "Two pcrmanelit dwe l 1 l ngs  <ire prc:;errt i n  t h i  s ,jrc~r 
. l r r < l  t h c  r e s ~ d e r ~ t  l l v i r l g  4 . 5  n r l  above Ye1 low K ~ v e r  t n k e s  o l r t  .i f c w  s p o r l  
f r s h i n g  c 1 t e n t s  e a c h  y e a r .  A F ~ s h  and Game couxltlng tower arid sorl.rr s i t e  
'+:P d l s o  p r e s e n t .  Yellow R l v e r  i s  a  major  t r i b u t a r y  arid h ~ s  a  g r , ~ v e l  
t\ottorn ove r  ~ t s  e n t l r e  c o u r s e .  Few g r a y l i n g  o r  c h a r  were observed  l n  i t s  
I ower 1 .8  m i .  Yellow R i v e r  wa te r  was more t u r b i d  t h a n  Anvik R i v e r  w a t e r .  
Water t e m p e r a t u r e  was 46OF. Another  t r i b u t a r y  s t r e a m  of t h i s  s e c t i o n ,  
Heaver Creek ,  was n o t  su rveyed .  R e s i d e n t s  mentioned t h a t  it c o n t a i n s  some 
c l l d r  and g r a y l i n g .  

Sf-c l i o n  1 V  c o n s i s t s  of t h e  5 m i  below S w i f t  R i v e r ,  t h e  uppermost p a r t  of  
t h l a  river reached d u r i n g  t h e  s u r v e y .  I t  i s  r e l a t i v e l y  s t r a i g h t ,  s w i f t ,  and 



t h t ,  t,ot tom i s  composed of r o c k s ,  b o u l d e r s  and bedrock.  'There Are no 
sZoughs o r  s i d e  c h a n n e l s  and f i s h e r y  h a b i t a t  i s  poor .  No g r a y l i n g  o r  c h a r  
wtSre t a k e n  on hook and l i n e  and none were obse rved .  Small  g i l l  n e t s  set- 
o v t ~ r n i g h t  t ook  o n l y  round w h i t e f i s h .  The s t r eam i s  s t i l l  190-240 E t  wide,  
F ~ I I ~  1 s  v e r y  sha l low and b o a t  t r a v e l ,  e x c e p t  w i t h  a  j e t  equipped moto r ,  
would be i m p o s s i b l e  d u r i n g  normal y e a r s .  Some chum salmon e v i d e n t l y  spawn 
i r l  t h i s  a r e a ,  b u t  none were p r e s e n t  on June  22 .  Water t empera tu re  was 
4 G U F .  

h ~ ~ r l a s i l a  K ive r :  

7 h s  B ~ n ~ i s i l a  R ive r  1s approx ima te ly  7 8  m i  l ong  and has  d r a l n a g e  of 1 ,200  
ri l l  . It r l s e s  i n  t h e  low mountains t o  t h e  wes t  of t h e  Anvik R i v e r  t r i h n -  
t a r y  (B t~ave r  Creek) and t o  t h e  e a s t  of  t h e  Andreafsky R i v e r  d r a i n a g e .  The 
H c ~ r r a s ~  I n  f lows  s o u t h  ~ ~ n t i l  it j o i n s  t h e  Stuyahok R l v c r ,  thcri f lows d ~ r r  c.*-ist 
t o  r r l t e r  t h e  Yukon R i v e r  approx ima te ly  11.5 m l  downstream from Anvik. A 
r n d ~ o r  tributary, t h e  Stuyahok R i v e r ,  d r a i n s  t h e  n o r t h  s l o p e  of  t h e  I L i v l t  
M o ~ n t d l n ~  and f lows  n o r t h  t o  j o i n  t h e  Bonas i l a  R i v e r .  Only t h e  lower 1 . 8  
rnl were surveyed on June  23. The Bonas i l a  i n  t h e  lower r e a c h e s  i s  a  wide 
d e e p ,  s low moving, meadering s t r e a m  w i t h  a  mud and s i l t  bot tom.  The wa te r  
I S  d a r k  c o l o r e d .  Bank v e g e t a t i o n  c o n s i s t s  of g r a s s ,  w i l l o w s ,  a l d e r s  and 
b i  I -ch.  G i l l  n e t s  set  a t  t h e  mouth and i n  t h e  lower 1 . 2  m i  took  chum 
sd lmon, humpback w h i t e f i s h ,  n o r t h e r n  p i k e ,  longnose  s u c k e r s ,  and t r o u t -  
p e r c h .  S h e e f i s h  were obse rved  f e e d i n g ,  b u t  none were c a u g h t .  Chinook and 
\ol io salmon a s  w e l l  a s  b road  and round w h i t e f i s h  and l e a s t  c i s c o  and bu rbo t  
d r~d  g r a y l i n g  a r e  p r o b a b l y  a l s o  p r e s e n t .  The Bonas i l a  R i v e r  r e p r e s e n t s  t h e  
f u r t h e r m o s t  downstream c a p t u r e  o f  t r o u t p e r c h  i n  t h e  Yukon R i v e r  sys tem i n  
Al,2ska, a f t e r  hav ing  r eached  t h e  upper  Yukon R i v e r  i n  A1 a ska  abou t  1961 . 
4 n v l k  r e s i d e n t s  mentioned t h a t  s h e e f i s h  a r e  p r e s e n t  i n  t h e  Bonas i l a  R i v e r  
I I ~  t o  40 M i  J e .  E v i d e n t l y  t h i s  i s  t h e  beg inn ing  o f  a  g r a v e l  s u b s t r a t e .  
I'hey d i d  not  i n d i c a t e  i f  s h e e f i s h  spawn i n  t h e  B o n a s l l a .  They a l s o  i r ~ d i -  
t a t e d  t h a t  c h a r  a r e  n o t  p r e s e n t  i n  t h e  upper  B o n a s i l a .  A run  of chum 
salmon was e n t e r i n g  t h e  B o n a s i l a  a t  t h e  t ime  o f  t h e  s u r v e y .  Salmon escape-  
ment c o u n t s  have n o t  been  made i n  t h e  Bonas i ld  R i v e r .  The Bonas i l a  
r t ce ive r ;  L igh t  s u b s i s t e n c e  and r e c r e a t i o n a l  f i s h i n g  p r e s s u r e ,  main ly  from 
l o c a l  r e s i d e n t s .  

lnnoko R i v e r :  

T h e  lower Innoko Kiver  from Rol ikachuk Slough t o  t h e  mouth a t  R a i l r o a d  C i t y  
was surveyed from June  23 t o  26.  The r i v e r  was h i g h  and t u r b i d  because of  
r (>cen t  r a i n .  

P a r t  of  t h e  Innoko d i s c h a r g e  e n t e r s  t h e  Yukon v i a  Pa imiut  Slough 1 1  m l  up 
f r c i m  Red Wing S lough ,  p a r t  e n t e r s  Innoko Slough 3 . 8  m i  up from Red Wing 
Slough and t h e  remaining  d i s c h a r g e  e n t e r s  t h e  Yukon th rough  Red Wing 
S lough .  A s m a l l  amount o f  s i l t y  Yukon R i v e r  w a t e r  e n t e r s  t h e  Znr~oko 
through Shageluk  and Hol ikachuk s l o u g h s .  The r i v e r  i s  690-1,000 f t  wide i n  
t h e  s e c t i o n  surveyed and from 20 t o  50 f t  deep .  The s t r e a m  i s  slow moving, 
b l t h  a  c u r r e n t  speed  o f  l e s s  t h a n  2 mph. The bottom 1 s  s i l t  and sand- 
< over(-d i n  t h e  e n t i r e  a r e a  su rveyed .  Rank v e g e t a t i o n  i s  composed of 
\n I 11 ow, < l l  d a r ,  b i r c h ,  ~ s p e n  and s p r u c e .  The s e c t  i 011 o f  t h e  Innoko s~l rveyet l  
< 011t .I  I I\!i rllilnerous l d k c s  and s l o u g h s  which p r o v i d e  spawnir~g .irc.'ts t o r  p I Ice, 
is wt-I1 .is ftaedlng a r e a s  t o r  p i k e  arid t h e  v a r i o u s  w h i t e f i s h  s p e c i e s .  



! , t ~ ~ l r n  nntl ch l r~ook  salmori were m i g r a t ~ n g  ups t ream a t  t h e  t ~ m e  01 t h e  su rvey  
,~rld d p p r o x l r i ~ a t ~ l y  30 c h i ~ l o o k  salmon and 350 chum salmon were hangirlg t u  d r y  
i t  Shageluk .  S h e e f i s h  were a l s o  m i g r a t ~ n g  ups t ream,  hut  I n  l e s s e r  numbers 
than  d u r i n g  t h e  s p r l n g  ups t ream m i g r a t i o n ,  a c c o r d i n g  t o  l o c a l  r e s l d ~ n t s .  
'iill)s I stcknce t Ishermen were c a t c h i n g  abou t  one p e r  day i n  t h e ~ r  salmon n e t s  
1 1 t  . j r  St~aj icl  ilk. G l l l  n e t s  were s e t  In t h e  maln lrlrloko R ive r  n e a r  tht.  mc~utti 

~ r ~ c i  n c s r  HoLlkachuk and r n  l a k e s  n e a r  Shageluk  ;ind Hollkdchuk.  Nets  s e t  jn 
: ~ I P  m n L n  r j v e r  took olily s a l n ~ o n ,  s h e e f i s h ,  and p i k e ,  w h i l e  t h o s e  s e t  cr l  

~ < ~ k t . s  took  humpback and broad w h i t e f i s h ,  and p l k e .  'The w h l t c i  ls l i  had 
. I  1 rt\ddy r n ~ g r n t c d  up i n t o  l a k e  and s lough  a r e a s  f o r  summer f e e d i n g  arid kc-re 
riot a v a l  Lahlc i n  t h e  r l v e r .  Large numbers o f  w h i t e f i s h  e n t e r  Shageluk Lake 
~ r l  t h e  s p r l n g  and l e a v e  I n  t h e  f a l l  and Shageluk  u e s l d e n t s  s u b s ~ s t e n c e  d i p  

r ~ t . t  d u r i n g  t h i s  t l m e .  According t o  Shageluk  r e s ~ d e n t s  t h e  same situation 
ho lds  t r u e  For l a k e s  th roughou t  t h e  Tnnoko R i v e r  d r a i n a g e .  Three n e t s  s e t  
I r~ ,i 12- i t - -deep  c l e a r  w a t e r  l a k e  o f f  t h e  Innoko R ive r  n e a r  Shageltik took 
: i x 1) I kt> dnd 10 humpback w h i t e f i s h .  A l l  humpback w h i  t e f ~ s h  were t a k e n  i n  a 
ric t st ' t  on t h e  bott-om, w h l l e  t h e  two s u r f a c e  n e t s  cap tu red  o n l y  r ~ o r t h e r r ,  
1 ' 1  k ~ '  7'111s indicates t h a t  w h i t e f i s h  were f e e d i n g  on t h e  bottom. Two 11c.t~ 
sr.t o v e r n i g h t  In a s l ~ u g h  o f f  t h e  Innoko R l v e r  a t  Holikachuk took I,! hunip- 
t~.ick k1hltefIst1,  4 broad  w h i t e f i s h ,  1 l e a s t  c ~ s c o ,  and 4 n o r t h e r n  p l k e .  
Sllr.ci i s h  were observed  jumping i n  v a r i o u s  a r e a s  i n  t h e  lower Innoko, e spe -  
i I ' 1  11y I t h e  mouth of Shageluk  Slough.  The shecf  i s h  wc.rc t ~ c d ~ r l g  
I l t  ,iv 1 1  y on n tlownstream migration of  young-of - t h e - y e a r  whltef  ~ s t i  (rnd~rl ly 
humpback w h i t e f i s h )  and r e s i d e n t  n o r t h e r n  p i k e  fingerlings. S h e e f i s h  could  
r , is1  l y  he  caught  on hook and l i n e .  Water t empera tu re s  I I I  t h e  ma Ln Tnnoko 

i r  (l I rl l, 1 ou qhs and Lakes o t  t h e  lower Innoko range(1 from 56 t o  58OF. 

l l ~ r . r e  1s no conimerc l a 1  f l s h e r y  and p r e s e n t l y  no s p o r t  t l s l l e r y  optxr,lt ~ r ~ g  I ~ I  

t h e  lower Innoko R ~ v e r ,  bu t  r e s i d e n t s  of  Shageluk anti G r a y l - ~ n g  (Yukon 
F1vc.r) t a k e  c h ~ n o o k  and rhum salmon,  w h ~ t e f l s h ,  p i k e ,  and s h ~ e f l s h  f o r  
~ I I ! I S  I c, t en[  c- 

f ! ~  o l o 3 1  ca l  i)<;lta - -. . on -- - F i s h e s  o f  Lower Ytlkon R i v e r  t I re ,~  (Holy Cross  to  N l ~ l a t o )  - - - - . - - - .- - - - -. - - - - -  - 

i l i ls  sec t  1011 of t h e  Y~lkon R ~ v e r  and ~ t s  t r ~ b u t a r  l e s  conta l r i  L O  f f e r - ~ r i t  
51) t . c  ~ c s  of f r e s h w a t e r  f ~ s h  I n  a d d i t i o n  t o  t h e  f r v e  salmori s p e c l e s ;  shee-  
f l \ h ,  hlimpback, b r o a d ,  and round w h i t e f i s h ,  l e a s t  and Ber ing  c i s r o ,  A r r t l c  
c k r . ~ r  , h l i rbo t ,  I o r~gnose  s u c k e r ,  g r a y l i n g ,  p l k e ,  b u r b o t ,  b l a c k f l s h ,  t r o u t  - 
[ '(srch and s i  lrllv s c l i l p i n  a r e  p r e s e n t .  

O t  t h r s e ,  t h e  salmon, s h e e f i s h ,  a l l  w h l t e f l s h  excep t  t h e  round whltef  i s h ,  
d11d p o s s ~ b l y  b l a c k f l s h  clnd bu rbo t  m i g r a t e  t h rough  t h e  lower Yukori I i l ve r  t o  
e : ~ t e r  s t r eams  i n  t h e  s t u d y  a r e  a o r  s t r eams  f u r t h e r  up t h e  Yukon. C ~ r t d l l l  

popu1.1t loris rnay r e s i d e  b o t h  i n  a  t r i b u t a r y  s t r eam and In t h e  Yukon Klver 
ddjac t ,n t  t c  t h e  t r l b ~ l t n r y  s t r eam.  T h i s  i s  p robab ly  a  more conunon occur-  
rl,ilr t d u r  L I I ~  w ~ r ~ t ~ c r  n ~ o n t h s .  

1 t ~ t *  I I I O : , ~  c ommorrl y c~r~cc,r~rlL(~rr~d f I !;h (111r-1 ng L i l t ,  :,llrvt\y of l l i t .  r 1vc.t s I)t>tw~.c,~l 
N t 1 1  i t  r ,  dr~cl t f o l v  Cross W C ~ P  (:I111111 salmon,  p ~  k t > ,  g r , ~ y l l r ~ g ,  shecl 1s11, A r c  6 I c 
1 1 1 3  f -  <lr~d t h r e e  w h i  t ~ f  i s h  s p e c l e s  ( round ,  humpback and h r o a d j  . !<a l o i o n  a r t ,  
t l i t ,  most ~ m p o r t a n t  commercial and s u b s i s t e n c e  s p e c l e s ,  w ~ t h  wt11 t e f l s h ,  
s h c > ~ f  I sh  , rhar- ,  g ray1 i n g  and p i k e  hav ing  r e c r e a t i o n a l  anif subs  1s t  ence  
v.1 i il" 

tt i l n ~ ~ c , l l  t I c ~ t , i  on salmon are c o l l e c t e d  by t h c  I l ivisloll  of Commc~rcrrr! F'lsh- 

I : r x : ,  dncl  H r 1 .  riot p r e s e n t e d  iri t h i s  r e p o r t  . 



!Invik - -. . - R i v e r .  Gray l ing  were f i r s t  encoun te red  i n  sha l low wa te r  11 m i  up t h e  
A n v i k  H l v e r .  The f i r s t  g r a v e l  b a r s  were found i n  t h i s  a r e a  and 10 g r a y l i n g  
f rom 75-234 mm (Age I t o  111)  were t a k e n  by s e i n e .  No l a r g e r  g r a y l i n g  were 
t aken  o r  obse rved .  They a r e  p robab ly  d i s t r i b u t e d  th roughou t  t h e  sys tem 
above t h i s  p o i n t ,  b u t  t h e  n e x t  sampl ing  was done a t  Mi le  70. Gray l ing  of 
v a r i o u s  s i z e s  were t a k e n  by hook and l i n e  and g i l l  n e t  i n  t h e  a r e a  of  t h e  
Anv ik  R i v e r  from Mi le  70 t o  Mi le  95 .  T h i s  was t h e  a r e a  of  b e s t  g r a y l i n g  
h a b i t a t .  w i t h  h e a v i e s t  c o n c e n t r a t i o n  obse rved  i n  s l o u g h s  and s i d e  c h a n n e l s ,  
b u t  a l s o  i n  s lower  wa te r  a r e a s  o f  t h e  main r i v e r .  Local  r e s i d e n t s  mention- 
tltl t h a t  many o f  t h e  g r a y l i n g  p r e s e n t  i n  s l o u g h s  would soon move i n t o  t h e  
ma in  r i v e r  t o  f e e d  on salmon e g g s .  The s e c t i o n  o f  t h e  Anvik from Mile 90 
t c )  Mile 100 (up t o  S w i f t  R i v e r )  was a  s w i f t ,  s i n g l e  channel. w i t h  no s loughs  
v r  s i d e  channe l s  and few g r a y l i n g  were observed  o r  c a p t u r e d .  

Gray l ing  c a p t u r e d  ranged i n  l e n g t h  from 75-400 mm and i n  age  from Age 1 t o  
ARP I I I  (Table  2 ) .  M a t u r i t y  i s  reached a t  abou t  300 mni, which c o r r ~ s p o r ~ d s  
t o  Age V .  Al l  f i s h  under  Age V were immature and a l l  f l s h  over  Age V were 
ma tu re .  A 275 mm Age V f i s h  was immature. Young-o f - the -y~a r  g r a y l i n g  were 
n o t  obse rved ,  however t h e y  may n o t  y e t  have ha t ched  a t  t ime  of  t h e  su rvey .  
Most of t h e  a d u l t s  c a p t u r e d  showed ev idence  o f  r e c e n t  spawning. 

Gray Ling were f e e d i n g  mainly  on c a d d i s  f l y  nymphs ( E ~ h e m e r o ~ t e r a )  , h u t  
s t o n e  f l y  l a r v a e  ( P l e c o p t e r a ) ,  D i p t e r a  l a r v a e ,  s n a i l s ,  c l a d o c e r a n s  and 
clams were a l s o  e a t e n .  

Growth of  Anvik R i v e r  f i s h  i s  s i m i l a r  t o  growth o f  g r a y l i n g  from t h e  Aniak 
i t ~ v e r  (T.ower Kuskokwim) ( A 1  t ,  1977) and Goodpaster  R ive r  ( I n t e r i o r  A1 a s k s )  
('i'ack, 1974)  . 

!):her - - - -- - St reams .  - - - Only one g r a y l i n g  (354 mm f o r k  l e n g t h  Age V I I )  was t aken  i n  
t h e  lower Nu la to  R i v e r .  Based on h a b i t a t  encoun te red  i n , t h e  lower 5 m i ,  
g r a y l i n g  cou ld  be  expec ted  t o  o c c u r  t h roughou t  t h e  d r a i n a g e .  

Gray l ing  were n o t  c a p t u r e d  i n  t h e  s e c t i o n s  o f  t h e  Innoko,  B o r ~ a s i l a ,  and 
Khotol  r i v e r s  su rveyed ,  b u t  t h e y  a r e  p robab ly  p r e s e n t  i n  headwater  a r e a s .  

Humpback W h i t e f i s h :  

ffumpbdck w h i t e f i s h  a r e  one o f  t h e  most abundant  r e s i d e n t  s p e c i e s  111 t h e  
lower r e a c h e s  of  r i v e r s  i n  t h e  s t u d y  a r e a .  M i g r a t i o n  p a t t e r n s  of humpback 
w h r t c f i s h  I n  t h e  Lower and middle  Yukon R i v e r  a r e  n o t  f u l l y  unde r s tood ,  but  
both  ~ ~ ~ ~ i l d r o m o u s  ( o v e r w i n t e r  i n  lower Yukon R i v e r )  and r iver -  r e s i t l en t  popu- 
L a t ~ o n s  p r o b a b l y  e x l s t .  A f t e r  breakup t h e r e  i s  a  n o t l c a b l e  upstream migra-  
t ~ o n  I n  t h e  main Yukon R i v e r  and t r i b u t a r y  r i v e r s .  Local  r e s ~ d f . n t s  r e p o r t  
t h a t  g l L l  n e t  c a t c h e s  f a l l  o f f  s h a r p l y  w i t h i n  10 days  of  l a s t  Ice movement. 
I ' h ~ s  s u g g e s t s  overwintering o v e r  l ong  r e a c h e s  o f  t h e  Yukon R i v e r  o r  over-  
h i n t e y i n g  i n  t h e  lower Yukon w i t h  some u n d e r - i c e  upstream movement. A t  t h e  
t ~ i n c  o t  our- s u r v e y  ( June  15-27),  most w h i t e f i s h  had moved ups t ream In  
tr1blita1-y r i v e r s  t o  summer f e e d i n g  a r e a s  i n  l a k e s  and s l o u g h s .  I n  t h e  
Anvtk and Innoko R i v e r s  t h e y  were c a p t u r e d  o n l y  i n  t h e s e  a r e a s .  The Nula to  
K~vc-r  c o n t a i n e d  humpback w h i t e f i s h  i n  t h e  j u n c t i o n  o f  c l e a r  and s i l t y  wa te r  
o t  t h e  Yukon R ~ v e r ,  b u t  a l s o  100 y a r d s  ups t ream o v e r  t h e  s w i f t  g r a v e l  
bottom where t h e y  were c a p t u r e d  w i t h  hook and l i n e .  



Age A: Cap tu re  
- _ _-___ _ - -- - -_ -- - - - - -. - 

L c c a t i  an  I I I I I I I \' v :,' I Y T  I vx  11 

- 
Nulato R i v e r  x 

n 
Range 

Anvik River  
- 
x 8 2 157 222 256 30 1 . . . 383 389 
n 4 4 5 1 4 . . .  2 5 

Range 75-94 135-193 - ') 16-256 2.56 275-310 . . .  37'3-305 '378-400 



I r i  t h e  .4nv1k K i v c ~ r ,  humpback w h i t e f i s h  were found on ly  111 s loughs  n r a r  M I  l c  
80. Three  n e t s  s e t  f o r  2 n i g h t s  i n  s l o u g h s  n e a r  Mile 80 and 1 / 2  m l  up 
Yellow R i v e r  t ook  f o u r  humpback w h i t e f i s h  from 39-48 cm f o r k  l e n g t h .  F i s h  
were Agc VII t o  X I 1  and a l l  were mature  ( t h r e e  females  were nonconsecut ive  
spawner s ) .  The humpback w h i t e f i s h  i n h a b i t i n g  t h e  upper  Anvik R i v e r  
t ~ ~ o b a h l y  spawn i n  t h a t  s e c t i o n  o f  t h e  r i v e r .  

Four t een  humpback w h i t e f i s h  were t a k e n  by g i l l  n e t  i n  t h e  lower Nula to  
R ~ v c r  and t h r e e  by hook and l i n e .  Nu la to  f i s h  ranged i n  l e n g t h  from 392- 
475 mm and i n  age  from VIII t o  X I  ( s even  f i s h )  (Table  3 ) .  O the r  f i s h  were 
of the same s i z e  range  and were r e l e a s e d .  Nu la to  R i v e r  humpback w l ~ ~ t e f i s h  
r- ,~riged i n  weight  from 700 t o  1 ,350  g ( ~ ~ 9 8 2 ) .  A l l  were m a t u r r .  

1:i g11t ren humpback w h i t e f i s h  sampled from Holikachuk Lake aritl Innoko l,,ake {I 1 
ranged i n  l e n g t h  from 215-508 mrn and i n  age  from I 1  t o  XI. Only f o u r  f i s h  
l e s s  t han  400 mm f o r k  l e n g t h  were c a p t u r e d .  A l l  f i s h  Age V I  and o v e r  were 
ma tu re .  The n i n e  f i s h  o v e r  Age V I I  i n c l u d e d  seven males  and two f e m a l e s ,  a  
s ~ x  r a t i o  t y p i c a l  o f  many humpback w h i t e f i s h  p o p u l a t i o n  i n  Alaska .  S n a i l s  
and clams were t h e  most i m p o r t a n t  food i t e m s ,  b u t  c a d d i s  f l i e s ,  Uiptc.ra 
l < ~ r v a e  and c l a d o c e r a n s  were a l s o  e a t e n .  

f3dsc.d on t h e  l i m i t e d  sample it a p p e a r s  t h a t  Innoko R i v e r  f i s h  grow f a s t e r  
11-ran Anvik o r  Nu la to  f i s h .  Growth o f  f i s h  i n  t h e  s t u d y  a r e a  1s s l m ~ l a r  t o  
growth of  humpback w h i t e f i s h  from a r e a s  o f  t h e  Yukon R i v e r  d r a i n a g e  In  t h e  
i r l t e r i o r  o f  Alaska ( A l t ,  1979) .  

A r c t i c  Char :  

I ) i \ t r l b u t ~ o r l .  ----- The A r c t i c  c h a r  i s  found o n l y  i n  J number of r e l a t ~ v e l y  
: i d ~  f lowlng  s t r e a m s  e n t e r i n g  t h e  Yukon R l v e r  from t h e  Nor th .  The l l m l t  
o f  d l : , t  r l b u t l o n  1s from Ruby t o  Andreafsky and ~ n c l u d e s  t h e  f l e l o z ~  t n a ,  
Nuidto ,  Anvlk and Anadreafsky R i v e r s .  They may be  p r e s e n t  I n  a  few rnorr, 
s t  reams, b u t  o c c u r r e n c e  h a s  n o t  been  documented. Dwarf s t r eam r e s i d e n t  
c h a r  have been  c a p t u r e d  f u r t h e r  up t h e  Yukon R i v e r  (Minook Creek ,  Rampart) 
, j r ~ d  LII  t h e  upper Tanana R l v e r  d r a i n a g e ;  t h e s e  a r e  c o n s i d e r e d  Do1 l y  Varden. 
l 'hr c h a r  tound i n  s t r e a m s  o f  t h e  lower Yukon a r e  p robab ly  n o t  anadromous, 
nlLtlougb p e r s o n n e l  from t h e  Div i s ion  o f  Commercial Fisheries and l o c a l  
r t , s i d e n t s  o c c a s i o n a l l y  c a t c h  a  c h a r  i n  t h e  r i v e r .  I n  t h e  Nula to  R l v e r ,  
c - l ~ ~ r  are distributed from t h e  mouth ups t ream.  I n  the Anvik they were f ~ r - s t  
c ~ t c o n n t c r e J  70 n l i  ups t ream i n  June .  I n  t h e  Melozi tna  and Andl-eafsky they  
ar 12 r e p 3 r t e d  abou t  10 m i  ups t ream.  

l'liey were most w ide ly  distributed i n  pool and s lough  a r e a s  d u r ~ n g  t h e  
survcay b u t  r e p o r t e d l y  move o u t  I n t o  r i f f l e  a r e a s  d u r i n g  salmon spawning t o  
t ced  on eggs .  Three  d i f f e r e n t  c o l o r  combinat ions  of c h a r  were obse lved  Ln 
t tie Anvik R i v e r .  The s i l v e r y  phase  was most common and was composetl of 
~ ~ i u n a t u r ~ -  f l s h  and some males  and f ema les  t h a t  would spawn i n  t h e  c u r r e n t  
s eason .  These f i s h  were g e n e r a l l y  n o t  a s  s i l v e r y  a s  anadromous sea - run  
(.t-l,ir, but had p a l e  p i n k  s p o t s  w i t h  o c c a s i o n a l l y  a  b i t  of  p lnk  o r  red on 
v t a r i t i - a1  f I n s .  The d a r k  c o l o r e d  phase  i n c l u d e d  some r io~lconsecut  i v e  spawners 
~ r i r l  prc  spawners .  G e n e r a l l y  body c o l o r a t i o n  was d a r k e r  t h a n  t h e  s i l v e r  
\)hasp, with s p o t s  p a l e  t o  b r i g h t  p i n k ,  and w i t h  l e a d i n g  edges  of f i n s  white 

dark p i n k .  The c o l o r  phase  i n  June  was comprised of  f i s h  t h a t  had 



Age A t  Cdpture  
- - - - - -- - - -- 

L o ~ d t l o n  I I1 TIT 1'1' \' V I V I  I i l T  I 1 IX X X 1  X i 1  

- . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  N u l a t o  Rj.ver x 422  438 454 
2 . . .  . . .  n= 7 h . . .  . . .  . . .  . . .  . . .  n . . .  . . '  .> 2 

. . .  . . .  . . .  . . .  . . .  . . .  . . .  Range . . .  . . .  392-452 409-469 433-475 

- . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  Anvik River x . . .  395 $02 481 
. . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  n= 4 n 1 2 1 
. . .  . . .  . . .  . . .  . . .  . . .  Range . . .  . . .  . . .  395 388-415 481 

- 
. . .  . . .  . . .  Innoko River x 235 . . .  312 468 . . .  411 452 487 500 

. . .  . . .  . . .  . . .  n=18 n . . .  2 1 1 5 6 2 1 
Range . . .  215-256 . . .  . . .  312 468 384-431 . . .  400-500 450-508 500 . . .  



spawned t h e  p r e v i o u s  f a l l .  They have d a r k  r ed  o r  p i n k  s p o t s ,  c o l o r e d  f i n s  
arrd males  s t i l l  have a kype. The p r o c e s s  o f  c o l o r i n g  up f o r  spawners of  
the c u r r e n t  y e a r  does  n o t  b e g i n  u n t i l  l a t e r  i n  t h e  summer. Some l o c a l  
r ( b s l d ~ ~ l t ~  c l a im t h a t  t h e  s i l v e r y  phase  i s  anadromous. P r e s e n t  ev idence  
tlors nor appea r  t o  s u p p o r t  t h i s  h y p o t h e s i s .  

'T.ixonomlc Notes .  G i l l  r a k e r  c o u n t s  f o r  c h a r  from t h e  Anvik R ~ v e r  ranged 
f I-om 1 1-14 ( ~ ~ 1 2 . 8 )  on t h e  lower l imb and 20-24 t o t a l  coun t s  (;=22.0). 
t J ' ~ b l t .  4 ) .  Nula to  Kiver  c h a r  had a lmos t  identical c o u n t s .  P y l o r l c  caeca  
r ~ l u n t s  ranged from 20-35 ( k 2 7 )  f o r  Aniak R i v e r  c h a r  and 24-34 (xz29.3)  f o r  
Nu la to  f i s h .  The A r c t i c  c h a r  taxonomic p i c t u r e  i s  q u i t e  c louded ,  w i t h  
r c . s i ~ a r t h e r s  and managers unsu re  a s  t o  what c h a r  i s  an A r c t i c  ch,lr ,~nd what 
1s n Dol ly  Varden, e s p e c i a l l y  i n  t h e  B r l s t o l  Bay t o  North S lope  a r e a  
(MtPhall and Lindsey  1970;  S c o t t  and Crossmnn 1911; a n d  McCart ct a l .  
1 0 7 2 ) .  

G ~ l 1  r a k e r  c o u n t s  o f  Nu la to  and Anvik R i v e r  c h a r  a r e  somewhat i n t e r m e d i a t e  
b ~ t w e e r l  l i t e r a t u r e  c o u n t s  f o r  A r c t i c  c h a r  and Do l ly  Varden. They a r e  
p robab ly  c l o s e r  t o  t h e  A r c t i c  c h a r  a s  d e s c r i b e d  by McPhail and Lindsey 
( : 9 7 0 ) ,  who i n d i c a t e  t h a t  A r c t i c  c h a r  have h i g h e r  g i l l  r a k e r  coun t s  on t h e  
lower llmb (12-19) t han  D o l l y  Varden (8-14) .  McPhail and Lindsey  l i s t  t h r  
c h a r  from t h e  lower Yukon R i v e r  a s  A r c t i c  c h a r .  G i l l  r a k e r  coun t s  o t  t h e  
Anvtk ,ind Nu la to  R l v e r s  a r e  s i m i l a r  t o  coun t s  f o r  A r c t i c  c h a r  from t h e  
Kuskokw~m R i v e r  ( A l t  1977) ,  t h e  C o l v i l l e  R i v e r  (Winslow and Roguski 1970) ,  
.3rld both  dwarf r e s i d e n t  and anadromous c h a r  from t h e  Sagavan i rk tok  R i v e r  
(MrCart ,  e t  a 1  1972) .  Review o f  t h e  d a t a  p r e s e n t e d  by A l t  (1977) showed 
t h a t  t h e  g i l l  r a k e r  i n  t h e  a n g l e  o f  t h e  a r c h  was n o t  i nc luded  i n  t h e  lower 
limb c o u n t ,  and t h u s  t h e  compara t ive  d a t a  i n  Tab le  4  were a d j u s t e d  t o  
i r ic lude  t h e  r a k e r  on t h e  a n g l e  o f  t h e  a r c h .  G i l l  r a k e r  coun t s  from l a k e s  
, i r e  s l ~ g h t l y  h i g h e r  t h a n  from s t r e a m s .  

- 
I 'yloric  caeca  coun t s  f o r  Anvi: R i v e r  c h a r  were 20-35 ( ~ ~ 2 9 . 3 )  and f o r  
Nula to  R i v e r  c h a r  were 24-34 (x=29.3)  (Table  5 ) .  Both a r e  s l i g h t l y  lower 
t h a n  c o u n t s  f o r  A r c t i c  c h a r  from t h e  Sagavan i rk tok  R i v e r  (McCart e t  a1  
1 )  Because o f  t h e  wide range  o f  coun t s  g i v e n  f o r  bo th  A r c t i c  c h a r  a n d  
I)ol 1 y Vardt>ri my s , ~ m p l e s  r o u l  t i  f  I t i n  w i t h  e i  t t r c . r -  s p c ~ c - i ~ s .  

A s e  - - and - Growth. Twenty- three  c h a r  from t h e  Anvik R i v e r  ranged f r.0111 110-')55 
mn) fork l ength  and Age V I  t o  X I  (Table 6 ) .  Four Nulato River c h a r  were 
101-395 mm and Age I1 t o  V I I .  One Nu la to  c h a r  found i n  a  p i k e  stomach was 
t h e  o n l y  r e a r i n g  c h a r  found i n  e i t h e r  sys tem.  They a r e  undoubtedly  p r e s e n t  
i n  t h e  Anvik R i v e r ,  but. e x t e n s i v e  sampl ing  f a i l e d  t o  r e v e a l  t h e i r  p r e s e n c e .  
4nvtk c h a r  weighed 350-1,300 g  (x=630 g ) .  A 790 g c h a r  was c a p t u r e d  on t h e  
Mr loz l tna  R i v e r  by an  a n g l e r  i n  1979,  i n d i c a t i n g  t h e s e  f i s h  r each  t h e  same 
5 . 1  ze  a s  Anvik f i s h .  By c o n t r a s t ,  dwarf c h a r  p r e s e n t  i n  t h e  'Tannnn and 
upper Yukon R i v e r  d r a i n a g e s  seldom exceed 100 grams. 

( ;~owth  o f  Anvik R i v e r  f i s h  i s  s l i g h t l y  f a s t e r  t h a n  t h a t  o f  r i v e r  r e s i d e n t  
t ~ s h  from t h e  Aniak R i v e r  (Kuskokwim sys t em) ,  b u t  s lower  than  growth of t h e  
~ r r~d t l ron~o~rs  f i sh from t h e  Goodnews R i v e r  (Al t  19 77) . 

N , ~ t u r l  - t y .  'TwenLy-two o f  t h e  23 Anvik R i v e r  c h a r  were inalurc3; ,11Lhough 
t 1 1  r erl i enial e s  were judged nonconsecu t ive  spawners ,  a s  t l ~ t > y  con ta  inetl re- 



' I  I . (;i l 1 r.al:c.r corir~t:; f ' o r .  c . l ~ ; l  r. f r - o ~ ~ ~  Anvi It , ~ r ~ c l  Nir l i ~ l o  r. i vc%t :: ( I ) ~ ' ~ ' : ; I * I I I .  
: - ; t ~ ~ t l y )  w i t h  c.0111p;lrativi. tlat;i  Kro~r~ ~ ? l l ~ , % r  A l ; ~ : . ; k ; i  w , . r l c . r . s .  

G i l l  Rake r s  on Lower Limb T o t a l  Counl 
. -- -- 

No. Mean Range Mean Range 

V l i j  a t o  H I  v e r  5 12 .8  11-14 2 2 . 0  20-24 

r : o l v i  1 le River$;:';-:< 
I h o r t l ~ e r n  A l a s k a )  

A 1  t 1977 
McCart et d l .  1972 

' - Wlnslt  rd d n d  Rogusk i  1970 



I ( ~ b l r  5 .  P y l o r i r  caeca  coun t s  f o r  c h a r  from t h e  Nula to  and Anvik r i v e r s  
w l t h  c o u n t s  from C o l v i l l e  R i v e r  i n c l u d e d  f o r  comparison.  

b r a i  nage 
Number of  P y l o r i c  Caeca - - -- -- - - 

No. Mean Rarlge 

--. - -. .- -. - .  ~ ~ .. .- .~ . . - 

N u l n t o  River 4 29. 3 24-34  

Anv t k HI ver 14 27.0 20 -  3') 

Colv i  l l e  River;'< 

Sagavan i rk tok  River$:* 

' Wirlsiow and Roguski 1970 
McCart e t  a l .  1972  



Age A i  i d p t u r e  
-. . - . .. -. - .- -. - - - - . . -- - 

1 II IT1 I 1,. V V I V I  I !?I11 

- . . .  . . .  . . .  . . .  Niilat o River x . . .  101 . . .  354 394 395 ~. . 
. . .  . . .  . . .  . . .  . . .  . . .  11= 4 n  . . .  1 1 1 1 
. . .  . . .  . . .  . . .  . . .  . . .  Range 101 . . .  354 394 395 

- 
Anvik River x . . .  

. . .  n=2 3 n 
Range . . .  



t a i n e d  eggs  and remaining  eggs  were 1 . 4  mm i n  d i a m e t e r  o r  l e s s .  The o n l y  
~mmat~l rc .  f i s h  c a p t u r e d  was a n  Age I V ,  400 Nun specimen.  Females t h a t  were 
judged p o t e n t i a l  spawners c o n t a i n e d  eggs  r a n g i n g  i n  s i z e  from 2 . 2  t o  2 . 7  mm 
1 0  l a t e  J u n e .  Some Anvik R i v e r  a n g l e r s  had r e p o r t e d  c h a r  spawning i n  J u l y ,  
t111t egg  d i a m e t e r  i n  June  s u g g e s t s  t h e s e  c h a r  p robab ly  spawn i n  Septentber 
, ~ n d  Oc tobe r .  

:,~olnach - -- A n a l y s i s .  -- Half  o f  t h e  22 Anvik R l v e r  c h a r  had empty stomaclls.  
I)lptc.ra l a r v a e  were found I n  e i g h t  s tomachs ,  u ~ l l d e n t l f i e d  eggs  l n  one 
ctomath and mayfly (Ephomewoptera l a r v a e )  i n  two s tomachs .  

Nor thern  P i k e :  

Nor the rn  p i k e  were d i s t r i b u t e d  th roughou t  t h e  s t u d y  a r e a  and were c a p t u r e d  
I r l  n~alnstern r i v e r s ,  l a k e s  and s l o u g h s .  I n  t h e  Anvik R i v e r  t h e y  were most 
ahundant i n  s l o u g h s  from 29 t o  36 m i l e s  ups t r eam,  b u t  were a l s o  found i n  
the lower Yellow R i v e r  and s l o u g h s  l o c a t e d  78  m i  ups t ream.  P ike  a r e  
p robab ly  more abundant  i n  s lower  moving s t r e a m s  such  a s  t h e  Khotol  and 
Arldreafsky, b u t  based  or1 o u r  s u r v e y ,  it appea red  t h a t  p r e s e n c e  o f  l a k e  and 
s lough  ~ n v i r o n m e n t  was a  more i m p o r t a n t  f a c t o r .  I n  t h e  main Innoko R i v e r ,  
f o r  example,  no p i k e  were c a p t u r e d ,  b u t  t h e y  were numerous i n  s i d e  
channels  , s l o u g h s  and l a k e s .  

Eur ing  o u r  su rvey  p i k e  had completed spawning and were on summer f e e d i n g  
grounds .  There  i s  p r o b a b l y  a  l a t e  f a l l  movement i n t o  mainstem r i v e r s  and 
p o s s i b l y  t h e  main Yukon R i v e r  f o r  o v e r w i n t e r i n g .  

Age - and Growth. P i k e  c a p t u r e d  ranged from 30-1,050 mm i n  l e n g t h  and i n  age 
Erom Age 0  t o  Age X I V  (Table  7 ) .  Samples were s m a l l  from a l l  r l v e r s  e x c e p t  
t h e  Anvik, from which t h e r e  were 18 f i s h  t a k e n .  However, a  s u f f i c i e n t  
sample of  young p i k e  was c a p t u r e d  t o  g i v e  an  i d e a  of  growth of p i k e  from 
lcwer Yukon R i v e r  t r i b u t a r i e s  d u r i n g  t h e i r  f i r s t  4 y e a r s  o f  l i f e .  A 30-mm 
p i k e  capture t l  on June  20 had n o t  y e t  formed s c a l e s .  Age I f i s h  were 77  mm 
f o r k  l e n g t h ,  Age IT f i s h  were 165 mrn, Age IIT f i s h  were 275 mm, whr le  Age 
11' f l s h  werca 359 mm. T h i s  i n d i c a t e s  s low growth t o  Age 1,  b u t  t h e n  about  
100 mm p e r  y e a r  f o r  t h e  n e x t  3 y e a r s .  The s m a l l  sample of  o l d e r  age  p i k e  
make comparison o f  growth d i f f i c u l t ,  b u t  i n  g e n e r a l  growth o f  p i k e  from t h e  
f I v e  r i v e r s  i s  s i m i l a r .  The o l d e s t  p i k e  c a p t u r e d  was Age X I X  (105 c m  8 . 4  
kg) o r  42 i n  and 18.5 Lb. No p i k e  over 20 pounds were c a p t u r e d ,  a l t h o u g h  
K a l t a g  r e s i d e n t s  mentioned t h a t  p i k e  o f  t h a t  s i z e  and l a r g e r  were p r e s e n t  
~n h e  Khotol R i v e r .  By c o n t r a s t ,  d u r i n g  a  two y e a r  s t u d y  o f  lower 
Kuskokwim R i v e r  t r i b u t a r i e s ,  o n l y  one p i k e  l a r g e r  t h a n  724 mm was t a k e n .  
Growth o f  Kuskokwim R i v e r  and Yukon R i v e r  p i k e  i s  s i m i l a r .  (The l a r g e s t  
p l k c  a r e  p robab ly  p r e s e n t  i n  t h e  Innoko and Khotol  r i v e r  d r a i n a g e s . )  

M a t u r ~ g .  - A l l  p i k e  c a p t u r e d  o v e r  Age V ( e x c e p t  one Age V I  female)  were 
mnture .  S i n c e  few p i k e  from Age C l a s s e s  I V ,  V ,  and V I  were c a p t u r e d  i t  i s  
I r?,lpl)ropri a t e  t o  s p e c u l a t e  f u r t h e r  on age  a t  m a t u r i t y .  

! J t ~ l l z a t i o n .  - -  -- -- Pike  a r e  l i g h t l y  u t i l i z e d  by r e c r e a t i o n a l  and subsistence 
f I .;i~c.t-mr.n I I I  t h c  Arlvi k ,  Khotol , Bonasi l a  and Tnnoko R i v e r s .  



 lab!^ 7 Age-:t.ngr!i r e i a r ~ o n s h i p  !o r  ncrthei- i i  p ~ k e  t r o n i  t h e  l ower  Yukon R i v e r  tributaries. A s l n g l e  p i k e  from t h e  i i i i i i u ;  Xi.-ei %.is 1,CSO im 

ar.d Age XIX. Fork l e n g t h  i n  mm. 

-- Age A t t v r -  ______- 
Locai i ;n  I I I 111 I$' V VI VII  V I I I  IX X X I  XI1 X;!I X I V  XV X V I  

... . . .  . . . . . . . . . . . . . . .  . . .  . . . . . .  . . .  . . .  . . .  Nulato R ~ v e r  x . . .  538 742 
... . . . . . . . . . . . . . . .  . . .  . . .  . . .  . . .  . . .  ... ... n=2 n , . . 1 i 

... ... . . . . . . . . . . . . . . .  ... . . .  ... . . .  Range . . .  . . .  . . .  538 742 

i \ n v i k  R'. e-' . . .  . . .  . . .  . . . . . .  . . .  . . .  A \  i x 165 275 359 492 545 600 738 725 750 
n ... 2 2 3 3 3 1 1 n=17 I 1 

. . .  . . . . . .  Range . . .  159-172 250-300 359-388 . . .  463-513 ... 510-579 600 . . .  738 725 750  

... . . . . . . . . . . . . . . .  ... . . .  . . .  . . .  . . . . . .  B o n a s i l a  River  x ... . . .  600 893 
. . . . . . . . . . . . . . .  ... ... ... . . .  . . .  . . .  . . .  . . .  . . .  n=3 n 1 2 
. . . . . . . . . . . . . . .  . .. ... ... ... . . .  ... Range ... ... ... 600 860-925 

. . .  . . .  . . .  . . .  . . . . . . . . . . . .  . . .  ... Innoko River x 77 410 447 574  637 725 
. . . . . . . . . . . .  . . .  ... ... ... ... n=12 n 4 1 2 , . . 3 1 1 
. . . . . . . . . . . .  . . .  ... . . .  Range 75-79 ... ... 410 450-544 ... 512-637 637 725 

" Yousg-of-the-year p i k e  cap tured  June  20, had formed no s c a l e s ,  f o r k  l e n g t h  e q u a l s  30 mm 



Sheef i sh  a r e  p r e s e n t  i n  low abundance i n  t h e  lower Bonas i l a ,  Anvik, and 
Khotoi R ivers  a s  p a r t  of t h e  lower Yukon River  anadromous p o p u l a t i o n .  The 
s p e c i e s  i s  p r e s e n t  i n  l a r g e  numbers i n  t h e  Innoko River  system. I t  is not 
know11 ~f t h e  Innoko s h e e f i s h  a r e  a l s o  p a r t  of  t h e  anadromous popu la t ion  o r  
~f t h e y  a r e  a  s e p a r a t e  popu la t ion .  Spawning grounds a r e  l o c a t e d  i n  t h e  
upper lnnoko River .  A more d e t a i l e d  l i f e  h i s t o r y  account of Innoko Hiver 
s h e e f i s h  i s  p resen ted  i n  t h e  D-J  Repor t  L i f e  H i s t o r y  I n v e s t i g a t i o n s  of  
S h e e f i s h  and Whi te f i sh  i n  Alaska ( A l t ,  1980). 

P I  Lgrimt River Study - - -- - - -- - - - 

l h e  P l l g r i m  (Kruzgamepa) Rlver  o r i g i n a t e s  a t  t h e  o u t l e t  of Salmon Lake a t  
6501Sth Lat. and 184O55'W long .  and f lows west-southwest  f o r  71 mi les  
he fo re  e n t e r i n g  t h e  K u z i t r i n  R iver  a t  New I g l o o  a t  65O9'N l a t .  and 165°10'W 
long.  The K u z i t r i n  then  e n t e r s  Imuruk Basin.  The P i l g r i m  River  d ra inage  
fvrrcompasses approximat ley  368 s q .  m i .  The Grand C e n t r a l  River  which flows 
i n t o  Salmon Lake and thence t o  t h e  P i l g r i m  River  has  an a d d i t i o n a l  d ra inage  
o f  50 sq. m i .  The P i l g r i m  River  d r a i n s  t h e  n o r t h e a s t  s i d e  of t h e  Kigluaik  
Mountains. The s t ream drops 400 f t  over  i t s  l e n g t h ,  n e d r l y  a l l  of it i t 1  

Lhe upper 56 m i .  Water i s  g e n e r a l l y  c l e a r ,  a s  l i t t l e  s o i l  i s  p r e s e n t  along 
t h e  banks of t h e  upper reaches  of t h e  r i v e r .  The P i l g r i m  River  system i s  
an impc~r tan t  salmon spawning s t ream,  a l though t h e  sockeye salmon spawn i n  
tltc Grand Cen t ra l  R i v e r .  A l l  f i v e  s p e c i e s  of salrnon e n t e r  t h e  r i v e r  but no 
~ n t c ) r m a t i o n  on numbtars i s  a v a i l a b l e .  I n  1979 1 ,500 red salmon sp,iw~led I n  
Salmon Lake and t r i b u t a r i e s .  The P i l g r i m  River  i s  accessab le  by road dt 
t h e  Salmon Lake o u t l e t ,  by unimproved road a t  p o i n t s  a long t h e  upper p a r t  
o f  t h e  r i v e r ,  and a t  t h e  Kougarok Road b r i d g e .  Access t o  t h e  r i v e r  below 
t h e  b r i d g e  i s  by j e t  equipped b o a t .  The r i v e r  was surveyed i n  J u l y  of 1978 
and September of 1979 u s i n g  b o a t  and r a f t .  The r i v e r  was d iv ided  i n t o  
t h r e e  s e c t i o n s .  

S ~ c t l o n  I ex tends  from 1 mi le  above P i l g r i m  Hot Spr ings  t o  t h e  mouth, a 
J i s t a u c e  of approximate ly  30 m i .  The bottom i s  composed of mud and s l l t  i n  
t h e  l o h e r  reaches  of t h i s  s e c t i o n ,  wi th  sand and some smal l  g rave l  i n  t h e  
are.1 near  P i l g r j n ~  Hot S p r i n g s .  The river is c o n t a i n e d  i n  a d c f l n l t e  
cI1arlne1, dnd t h e  c u r r e n t  i s  slow, e s p e c i a l l y  i n  t h e  lower e n d .  Stream 
widtti 1:; 210-270 f t  and dep th  v a r i e s  from 3-10 f t .  The P i l g r i m  Rlvcr 1x1 

t h c  lowtar r e a c h r s  1s covered wi th  ;I t h i c k  mat of  submergent vegcL, i t~on .  
R:rnk vtst.,tatatlon cor l s i s t s  of wil lows i n  t h e  ripper re,jches a11t1 g r a s s e s  nrld 
:,edges 1 1 1  t h e  lower r l v e r .  Numerous l a k e s  ,and s loughs  a r e  present  In  t t l i s  
sectLon and p rov ide  h d b i t a t  f o r  p i k e  and whi te f l s l t .  Many s loughs  were very  
shdllow i n  September, s o  p i k e  probably  would be fo rced  t o  o v e r w ~ n t e r  I n  t h e  
main P i lg r im River .  During t h e  J u l y  survey when water  l e v e l s  were h i g h e r ,  
p ike  were captured over  e x t e n s i v e  s lough a r e a s .  Access t o  t h i s  s e c t i o n  is  
by boat from t h e  b r i d g e  f u r t h e r  upstream o r  through Imuruk Basin and t h e  
K u z i t r i n  R iver .  Anglers g e n e r a l l y  t r a v e l  by j e t  equipped boa t  from t h e  
b r idge  t o  reach t h e  p i k e  f i s h i n g  a r e a s  of  S e c t i o n  I .  Two n e t  n i g h t s  of 
i lshi lig n e a r  t h e  mouth of t h e  P i l g r i m  River  took 25 n o r t h e r n  p i k e ,  19 broad 
whitefish, 3 A r c t i c  c h a r ,  1 chum salmon, and 1 humpback w h i t e f ~ s h .  One n e t  
was s e t  In  t h e  main r i v e r  and t h e  o t h e r  i n  a  smal l  l a k e  of t h e  main r i v e r .  



'I'he n ~ t  I r l  t h e  main r i v e r  had more f i s h ,  and it appeared  t h a t  a  run o f  
broad w h i t e f i s h  was m i g r a t i n g  t o  ups t ream spawning grounds .  The A r c t i c  
c h a r  were s p e n t .  Nor the rn  p i k e  were c a p t u r e d  by hook and l i n e  i n  S e c t i o n  I 
dr~tl r e a r i n g  g r a y l i n g  were observed  i n  t h e  upper  r eaches  of  S e c t i o n  I .  

S e c t i o n  TI: 

S v c t i o n  11 lnc luded  t h e  p o r t i o n  o f  t h e  r i v e r  downstream frorn t h e  b r i d g e  
a c r o s s  t h e  P i l g r i m  R i v e r  t o  1 m i l e  above P i l g r i m  Hot S p r i n g s ,  a  d i s t a n c e  o f  
app rox ima te ly  15 m i .  The s t r e a m  i s  160-200 f t  wide and g e n e r a l l y  sha l low 
w i t h  many r i f f l e  a r e a s .  S e c t i o n  I1 i s  c o n s i d e r a b l y  b r a i d e d .  C u r r e n t  speed 
011 September 19 was 3 . 5  rnph and f low was 714 c f s .  Water was c l e a r  and t h e  
bottom was v i s i b l e  o v e r  most o f  t h e  c o u r s e  o f  S e c t i o n  11. Water tempera-  
t u r e  on September 19 was 43OF. Few s l o u g h s  o r  t r i b u t a r y  s t r eams  a r e  
p r e s e n t  i n  t h i s  a r e a .  Shore  v e g e t a t i o n  i s  s p a r s e  and c o n s i s t s  main ly  o f  
w l i lows .  Gravel  composi t ion  i s  5% f i n e  sand and g r a v e l ;  30% 1-2 i n ,  and 
60"/,over 2  l / 2  i n .  S e c t i o n  I1 i s  i m p o r t a n t  f o r  spawning A r c t i c  c h a r ,  
g r ' i y l lng ,  and chum, p i n k  and coho salmon. T h i s  i s  t h e  most i n t e n s i v e l y  
: ~ t  i l i z e d  a r e a  f o r  r e c r e a t i o n ,  and many Nome a r e a  a n g l e r s  u s e  j e t  boat  
a (  ct.ss from t h e  Kougarok b r i d g e  t o  f i s h  f o r  g r a y l i n g ,  A r c t i c  c h a r  and 
sdlrnon. A number o f  3 - l b  g r a y l i n g  have been  c a p t u r e d  from t h i s  s e c t i o n  of  
t h e  P i l g r i m  R i v e r .  Angler  i n t e r v i e w s  i n  t h i s  s e c t i o n  d u r i n g  t h e  p a s t  2 
yc.ars i n d i c a t e  t h a t  a  few round w h i t e f i s h  a r e  a l s o  c a p t u r e d  on hook and 
I I 11 t> . 

S e c t i o n  I11 : 

S c c t j o n  1 x 1  c o n s i s t s  of  26 m i  o f  t h e  upper  P i l g r i m  R i v e r  from t h e  b r i d g e  up 
t o  ~ t s  o r i g l n  a t  Salmon Lake o u t l e t .  C u r r e n t  f low was 2 .5  f p s  (2 mph), 
ave rage  wid th  o f  t h e  s t r e a m  was 170 f t  and ave rage  dep th  was 1 .3  f t .  The 
s t r r an i  was c l e a r ,  and t h e  bottom was g e n e r a l l y  v i s i b l e .  Bottom composi t ion  
1s 20% sand and f i n e  g r a v e l ,  60% (2-6 i n )  and 20% rocks  ove r  6 i n c h e s  i n  
d ldme te r .  The s t r e a m  h a s  65% p o o l  a r e a s  and 35% r i f f l e  a r e a s ,  w l t h  some 
c r r [ ) ~  (1s p r e s e n t  and an o c c a s i o r ~ a l  l a r g e  b o u l d e r  i n  t h e  sLream channe l .  Rank 
v e g r t a t i o n  i s  mainly wi l low and t u n d r a  g r a s s e s .  

'l'lir r i v e r  i s  r e l a t i v e l y  s t r a i g h t  and g e n e r a l l y  conf ined  t o  a  s i n g l e  
c-hannel. 'This s e c t i o n  c o n t a i n s  many t r i b u t a r y  s t r eams  i n c l u d i n g  S t a r ,  
C r a t e r ,  Grouse,  B i g ,  I r o n ,  Homestake, S h e r r e t t ,  Golden Gate and Lucky Dog 
C r t p k s .  C r a t e r  and I r o n  Creeks a r e  t h e  l a r g e s t  and b o t h  a r e  s w i f t  f l owing  
:;tred~ns w i t h  bottoms o f  l a r g e  g r a v e l  and rock ;  b o t h  p r o v i d e  spawning 
h ' l b i t a t  for  g r a y l i n g  and A r c t i c  c h a r .  Limi ted  go ld  mining o c c u r s  i n  l r o n  
Creek, b u t  no v i s i b l e  p o l l u t i o n  was obse rved  d u r i n g  t h e  s u r v e y  o f  t h i s  
s ~ . c . t i o n  J u l y  5 ,  1978. Few f i s h  were obse rved  d u r i n g  t h e  f l o a t  and o n l y  
txight g r a y l i n g  and two A r c t i c  c h a r  were c a p t u r e d  w i t h  hook and l i n e .  The 
c h d r -  were t a k e n  a t  t h e  mouth o f  I r o n  Creek and b o t h  were prespawners .  
H t>s r lng  g r i ly l ing  and c h a r  were t aken  i n  C r a t e r  and l r o n  Creeks .  Chum 
s,llnion were spawning I n  t h e  lower r e a c h e s  of  S e c t i o n  111 b u t  no m i g r a t i n g  
sockeye  salmon were s e e n .  They a r e  known t o  spawn i n  t h e  Salmon Lake 
d r a i n a g e .  S e c t i o n  111 r e c e i v e s  less f i s h i n g  p r e s s u r e  t h a n  S e c t i o n  11, 
malrlly because  o f  fewer  f l s h  p r e s e n t .  Access by road i s  a v a i l a b l e  a t  t h e  
Salmon Lake o u t l e t ,  and Kougarok Br idge .  A t  v a r i o u s  l o c a t i o n s  between,  
s h o r t  a c c e s s  roads  l e a d  t o  t h e  P i l g r i m  R i v e r .  



F i s h e s  -- - of  t h e  P i l g r i m  R i v e r  -- 

The P i l g r i m  R i v e r  sys tem h a s  g r e a t  s p e c i e s  d i v e r s i t y  w i t h  14  s p e c i e s  o f  
f i s h .  Inc luded  a r e  f i v e  s p e c i e s  o f  salmon,  A r c t i c  c h a r ,  l e a s t  c i s c o ,  round 
w h i t e f ~ s h ,  broad w h i t e f i s h ,  humpback w h i t e f i s h ,  g r a y l i n g ,  p i k e ,  b l a c k f i s h  
and s c u l p i n .  Sucke r s  a r e  p r e s e n t  i n  t h e  ne ighbor ing  K ~ i z i t r i n  R i v e r ,  b u t  
have n o t  been  c a p t u r e d  i n  t h e  P i l g r i m  R i v e r .  P ink  and chum salmon a r e  t h e  
most abundant  f i s h  i n  t h e  r i v e r ,  fo l lowed  by p i k e  and g r a y l i n g ,  t h e n  sock-- 
eye salmon,  coho salmon,  c h a r  and chinook salmon. Broad w h i t e f i s h  appear  
t o  be abundant  i n  t h e  lower  P i l g r i m  R i v e r  and p o s s i b l y  spawn t u r t h e r  
ups t ream.  L e a s t  c i s c o  a r e  p r e s e n t  i n  Salmon Lake and p robab ly  t h e  lower 
P i l g r i m  R i v e r .  R e c r e a t i o n a l  f i she rmen  a n g l e  p r i m a r i l y  f o r  t h e  l a r g e  gray-  
l i n g ,  b u t  a l s o  f o r  A r c t i c  c h a r ,  and p i n k ,  chum and coho salmon and t r a v e l  
t o  t h e  Lower r e a c h e s  o f  t h e  r i v e r  f o r  n o r t h e r n  p i k e .  Heavy s u b s i s t e n c e  
p r e s s u r e  i s  p l a c e d  on t h e  f i v e  s p e c i e s  o f  salmon a s  t h e y  p a s s  through 
G r a n t l e y  Harbor and Tuksuk Channel on t h e i r  way t o  t h e  P i l g r i m  R i v e r .  

Gray l ing :  

Thc P l l g r i m  R l v e r  s t u d y  had a s  i t s  main o b j e c t i v e s  t o  de t e rmine  t h e  s t a t u s  
o t  t h e  g r a y l i n g  p o p u l a t i o n .  P r e l i m i n a r y  work on t h e  P i l g r i m  R i v e r  i n d l -  
cd t ed  t h e  p r e s e n c e  o f  l a r g e  g r a y l i n g  (2-3 l b ) ,  b u t  t h e  t o t a l  number of  
g r a y l i n g  was q u i t e  s m a l l .  Also  few g r a y l i n g  under  300 mm (12 i n )  were 
observed  o r  c a p t u r e d .  A t  t h e  same t ime more and more a n g l e r s  were 
t r d v e l i n g  by b o a t  downstream from t h e  b r i d g e  and capturing g r a y l i n g  by hook 
arid Llne. The d a i l y  bag  l i m i t  i s  15 f i s h ,  ( 3  over  20 ~ n )  w i t h  a p o s s e s s i o n  
l ~ ~ n l t  clf 30, and some concerned a n g l e r s  f e l t  t h a t  t h e  t r o p h y  s i z e  g r a y l i n g  
would be removed ~ f  t h e  l i m i t  remained s o  l i b e r a l .  I n v e s t i g a t l o n s  began i n  
1q77  and i n c l u d e d  c o l l e c t i o n  o f  a n g l e r  u s e  d a t a ,  and g r a y l i n g  l i f e  h i s t o r y  
d a t a .  I n  1977 t h e  P i l g r i m  R i v e r  was v i s i t e d  d u r i n g  t h e  peak o f  t h e  summer 
f ~ s t l c r y  and 85 a n g l e r s  were obse rved .  I n  1978 d u r i n g  n i n e  v i s l t s  40 
a n g l e r s  were coun ted .  Dur ing  1977 o n l y  two v i s i t s  were made, b o t h  lnvo lved  
Ln comple t ing  t h e  P i l g r i m  R i v e r  s u r v e y .  Local  r e s i d e n t s  s a i d  poor  summer 
wea the r  I n  1978 and 1979 r e s u l t e d  i n  lower  f i s h i n g  p r e s s u r e  t h a n  1977. 
Most F i s h i n g  p r e s s u r e  i s  e x e r t e d  on g r a y l i n g ,  chum and p i n k  salmon,  and 
A r c t ~ c  c h a r .  Some p i k e  f i she rmen  go below t h i s  p o i n t  and a  tew a n g l e r s  
s e e k  A r c t l c  c h a r  and g r a y l l n g  i n  t h e  s e c t i o n  above t h e  b r i d g e .  

Seasonal  D i s t r i b u t i o n  and Abundance. Grayling observations in the Pilgrim - - - 
R i v e r  were conducted  o i l y  d u r i n g  J u l y ,  August and l a t e  September.  Gray l ing  
wcre a s s o c i a t e d  w i t h  a r e a s  of  salmon spawning and were found 111 c l o s e  
p r o x i m i t y  t o  salmon r edds  where t h e y  f e d  on salmon eggs .  During e a r l y  J u l y  
g r d y l i n g  were l e s s  abundant  i n  salmon spawning a r e a s  and t h o s e  p r e s e n t  were 
found Ln s l o u g h  a r e a s  o r  s e c t i o n s  of s lower  moving w a t e r  ( 1 . e .  p o o l s ,  
e d d i e s ,  c u t  b a n k s ) .  Gray l ing  had p r o b a b l y  moved ups t ream w i t h  t h e  salmon 
i l l  J u l y .  Obse rva t ions  i n  l a t e  September 1979 showed g r a y l i n g  t o  be o n l y  
slightly l e s s  abundant below t h e  b r i d g e  t h a n  i n  e a r l y  J u l y .  Again,  s l n c e  
most salmon syawnlng was comple t e ,  g r a y l i n g  wt1re found i n  s lower  w a t e r  
f e e d i n g  on i n s e c t s .  Lower numbers o f  g r a y l i n g  obse rved  i n  l a t e  September 
t o u l t l  be due t o  downstream movements t o  deepe r  wa te r  n e a r  P i l g r i m  Hot 
S p r ~ n g s  o r  summer c a p t u r e  by a n g l e r s .  Both a r e  p robab ly  r e s p o n s i b l e .  Some 
s l o u g h  a r e a s  used by g r a y l i n g  i n  J u l y  were comple t e ly  d r y  I n  l a t e  
S?ptember,  t h u s  g r a y l i n g  were more c o n c e n t r a t e d .  I t  i s  rough ly  e s t i m a t e d  
t h a t  30-40 g r a y l i n g  could  be observed  p e r  m i l e  o f  s t r e a m  i n  t h e  15 mr from 



t h e  b r i d g e  t o  1 m i  above P i l g r i m  Hot S p r i n g s .  Numbers observed  were always 
h i g h e r  i n  e a r l y  J u l y .  Dur ing  a  J u l y  f l o a t  t r i p  from t h e  o u t l e t  of  Salmon 
Lake t o  t h e  b r i d g e  ( approx ima te ly  26 m i ) ,  o n l y  e i g h t  g r a y l i n g  were ob- 
s e r v e d .  There  a r e  o b v i o u s l y  more g r a y l i n g  p r e s e n t ,  b u t  t h e  numbers p e r  
mi le  a r e  l e s s  t h a n  i n  t h e  s e c t i o n  below t h e  b r i d g e .  

t ' l lg r im R i v e r  g r a y l i n g  were aged i n  1977 and,  e x c e p t  f o r  r e a r i n g  f i s h ,  
sampled f i s h  ranged i n  s i z e  from 317 t o  502 mm and i n  a g e  from V t o  X ( A l t  
1978) .  P i l g r i m  R i v e r  g r a y l i n g  a r e  n e a r l y  100% mature  by Age V I .  T h i s  i s  a  
l d t e  age  a t  m a t u r i t y  f o r  Alaska g r a y l i n g .  They r e a c h  t h e i r  l a r g e  s i z e  
because  of  a l o n g e r  l i f e  span  ( 3 - 4  y e a r s  l o n g e r  t h a n  o t h e r  Alaskan popula-  
t i o n s ) .  T h e i r  growth r a t e ,  w h i l e  n o t  a s  r a p i d  a s  some I n t e r i o r  popula-  
t i o n s ,  is f a s t e r  t h a n  Nor th  S lope  and Kuskokwim R i v e r  p o p u l a t i o n s .  

1,arge g r a y l l n g  c a p t u r e d  subsequen t  t o  1977 were e s s e n t i a l l y  t h e  same s l z e  
per  age a s  i n d i c a t e d  by A l t  (1978) e x c e p t  t h a t  a  l a r g e r  sample of  Age I X  
f ~ s h  i n d i c a t e d  t h a t  t r u e  s i z e  a t  t h i s  age  i s  c l o s e r  t o  465 mm r a t h e r  t h e n  
502 mm. 

Ke.iring g r a y l i n g .  Cons ide rab le  t ime  was s p e n t  s e a r c h i n g  f o r  r e a r i n g  
R E i y ~ i n g  i n  t h e  P i l g r i m  R i v e r .  Some r e a r i n g  g r a y l i n g  were found i n  C r a t e r  
and I r o n  Creeks ,  i n  s loughs  and backwaters  o f  S e c t i o n  I1 below t h e  b r i d g e  
arid t h e  g r e a t e s t  abundance was found i n  t h e  main P i l g r i m  R i v e r  n e a r  P i l g r i m  
Not S p r l n g s  Gray l ing  were found i n  s h a l l o w ,  s low moving wa te r  and a l s o  i n  
I,rushy and g r a s s y  a r e a s  o f  a d j a c e n t  s l o u g h s  i n  t h e  v i c i n i t y  o f  P i l g r i m  Hot 
Springs. Young-of- the-year  g r a y l i n g  c a p t u r e d  on August 28 were 60-62 mm 
f o r k  l e n g t h ,  Age I g r a y l i n g  c a p t u r e d  on J u l y  1 2 ,  were 74 t o  101 mm and one 
Age I 1  f i s h  was 215 mm on J u l y  12 .  Rea r ing  g r a y l i n g  of  Age I11 and I V  have 
n o t  been c a p t u r e d  e x c e p t  f o r  one Age I11 f i s h  i n  1977. 

Thus s lower  moving wa te r  a r e a s  o f  t h e  P i l g r i m  R i v e r  and p robab ly  of  o t h e r  
Srward Pen jnsu la  s t r e a m s  a r e  impor t an t  r e a r i n g  a r e a s  f o r  g r a y l i n g  and 
prc~t )ably  s e r v e  a l s o  a s  o v e r w i n t e r i n g  a r e a s  f o r  a d u l t s .  

G r r y l i s  - - - -  Management -- l m n l i c a t i o n s .  While t h e  p o t e n t i a l  f o r  o v e r e x p l o i t  a t i o n  
c~t- g r a y f i n k  from t h e  P i l g r i m  R i v e r  and o t h e r  Seward Pen insu la  s t r eams  
e x i s t s  (due t o  low abundance,  l a t e  age  a t  m a t u r i t y  and e a s e  o f  c a t c h a b i l i t y  
(311 hook and l i n e ) ,  ev idence  g a t h e r e d  d u r i n g  t h e  3-year  s t u d y  does  n o t  
I n d i c a t e  o v e r e x p l o i t a t i o n .  Gray l ing  numbers seem t o  b e  a b o u t  t h e  same from 
y e a r  t o  y e a r .  Fur thern lore ,  a  lowered l i m i t  would p robab ly  n o t  s i g n i f i -  
c , ~ n t l y  reduce t h e  h a r v e s t ,  a s  few f i she rmen  keep a l l  o f  t h e  g r a y l i n g  t h e y  
( . d t < h .  

1 1 1 1 ~  t o  t h e  i n c o n c l u s i v e  r e s u l t s  o f  t h e  g r a y l i n g  s t u d y  and t h e  a p p a r e n t l y  
l o w  abundance i t  i s  recommended t h a t  t h e  g r a y l i n g  population from t h e  
b r l d g e  down t o  P i l g r i m  Hot S p r i n g s  be  moni tored  w i t h i n  2-3 y e a r s  and s c a l e s  
c o l l e c t e d  f o r  a g i n g .  T h i s  i n f o r m a t i o n  can  be  compared with 1977-1978 d a t a  
to deterrnine i f  t h e r e  i s  a s h i f t  i n  p o p u l a t i o n  s t r u c t u r e .  A more complete 
s t u d y  shou ld  be i n i t i a t e d  when more manpower i s  a v a i l a b l e ,  w i t h  emphasis  on 
spawning g rounds ,  r e a r i n g  a r e a s ,  food a v a i l a b i l i t y ,  and p o p u l a t i o n  e s t i -  
m ~ i t e s  u t i l i z i n g  a  t a g g i n g  prograin. 



No1-therr t  p i k e  a r e  abundant  i n  t h e  l a k e s ,  s l o u g t ~ s ,  ant1 n~airl r- 1vt.1- k t 1  Lilts 
s e c t i o n  of  lower P i l g r i m  R i v e r .  Few p i k e  were c a p t u r e d  i n  t he  s w l f t a r  
w a t e r  s e c t i o n  above P i l g r i m  Hot S p r i n g s .  They were v e r y  abundant  i n  t h e  
l ake - s lough  sys tem of P a s s  Creek ,  e s p e c i a l l y  d u r i n g  J u l y .  T h i s  a r e a  i s  
1)rc)bably a  pr ime spawning a r e a .  G i l l  n e t s  were s e t  i n  t h e  lower mi le  of  
t h e  P i l g r i m  R i v e r  i n  l a t e  September and 26 p i k e  were c a p t u r e d .  A l l  were 
l a r g e ;  600 mm was t h e  s m a l l e s t  t a k e n  d u r i n g  t h e  l a t e  September sampl ing .  

P l f t c e n  n o r t h e r n  p i k e  were aged .  F i s h  ranged i n  l e n g t h  from 340-826 mm and 
l n  age  from I11 t o  X I V  (Tab le  8 ) .  Rea r ing  f i s h  were v e r y  uncommon and on ly  
one f i s h  under  Age V I l  was c a p t u r e d .  Tha t  p i k e  (340  mrn Age 111) was t h e  
o ~ ~ l y  inmature  p i k e  t a k e n  d u r i n g  t h e  su rvey .  P i k e  averaged between 0 . 6  and 
'4 7 lbs, ( 0 . 3  and 4 .43  kg) .  Local  r e s i d e n t s  c l a im t h a t  p i k e  ove r  10 l b s  
(4 .54  kg) and l o n g e r  t h a n  33 i n  (825 mm) a r e  o c c a s i o n a l l y  caught  by 
n r ig l e r s .  F i s h  were f e e d i n g  mainly  on w h i t e f i s h ,  and one p i k e  cap tu red  o n  a 
snlall l a k e  n e a r  t h e  mouth had e a t e n  a  175 mm A r c t i c  c h a r .  

'l'lle lower P i l g r i m  R i v e r  i s  p r o b a b l y  t h e  most impor t an t  p i k e  angl  ing stream 
available t o  Nonle a r e a  a n g l e r s .  While t h e  p i k e  seldom exceed 10 It) i n  
wc~rgh t ,  t h e y  a r e  a  welcome a d d i t i o n  t o  t h e  s p e c i e s  d i v e r s i t y  a v a i l a b l e  t o  
Seward P e n i n s u l a  a n g l e r s  and a  f i s h  o v e r  8 l b s  i s  c o n s i d e r e d  a  "Trophy" by 
Locai r e s i d e n t s .  

Broad W h i t e f i s h :  

Hoard w h i t e f i s h  had n o t  been  c a p t u r e d  o r  observed  i n  t h e  I ' i lgr lm Rive r  
p r i o r  t o  t e s t  n e t t i n g  i n  l a t e  September n e a r  t h e  mouth o f  t h e  r i v e r .  They 
were known t o  be  p r e s e n t  i n  Imuruk Bas in  and t h e  lower K u z l t i n  R ive r .  
Twelvr broad w h i t e f i s h  were c a p t u r e d  i n  g i l l  n e t s  s e t  i n  t h e  lower 1 m l  of 
tlie P i l g r i m  R i v e r  on September 19.  A l l  f i s h  c a p t u r e d  were i n  spawning 
c o n d i t i o n .  Water t e m p e r a t u r e  was 40°F.  These f i s h  cou ld  have been p a r t  of  
a spawning m i g r a t i o n  moving up t h e  P i l g r i m  R i v e r  t o  spawn o r  cou ld  have 
been  m i l l i n g  i n  t h e  lower  P i l g r i m  R i v e r  b e f o r e  m i g r a t i n g  up t h e  K u z i t r i n  
Klver  t o  spawn. Prespawning broad  w h i t e f i s h  were a l s o  c a p t u r e d  i n  a  l a k e  
n e a r  the mouth. T h i s  f a c t ,  a s  w e l l  a s  n o t  o b s e r v i n g  broad  whitefish 
f u r t h e r  ups t ream i n  t h e  P i l g r i m  R i v e r ,  l e a d s  t h e  a u t h o r  t o  b e l i e v e  t h a t  
t h e y  were coming o u t  of  t h e  l a k e  and moving down i n t o  t h e  K u z i t r i n  Kiver .  
The K u z i t r i n  h a s  g r a v e l  more s u i t a b l e  t o  spawning needs  o f  w h i t e f i s h  and 
ttotti humpback and broad  w h i t e f i s h  a r e  known t o  spawn i n  t h e  K u z i t r i n  K i v e r .  

I l r  o , ~ t l  k f h ~  t ~ f  I sh (.apt l l r  t'd W P ~ P  ;1 1 1 111 the s,i111c s I;(> r:*rlgc* ( h  14-52', rrmr so  
orlly i i v c  f ~ s h  were aged .  One f i s h  (434  mm) was Age V 1 ,  thrtbcl ( 4 1  I-/t81 irl~i~i 
wc. re  Age V I I ,  and one f i s h  was Age V ' I I I .  Weight ranged f ron~  1,125-1,875 g .  

Broad w h i t e f i s h  a r e  used  f o r  s u b s i s t e n c e  by temporary  r e s i d e n t s  o f  Mary's  
I g l o o  and by  f a m i l i e s  n e t t i n g  t h e  K u z i t r i n  R i v e r  a t  t h e  b r i d g e .  

Lluarpback W h i t e f i s h :  

fiurrpback w h i t e f i s h  o c c a s i o n a l l y  e n t e r  t h e  lower P i l g r i m  R i v e r .  Norle were 
taken  i r ~  g i l l  n e t  s ampl ing ,  b u t  one f i s h  was found i n  a  p i k e  stomach i n  a 
lake  1 m i  up t h e  P i l g r i m  R i v e r  i n  t h e  a r e a  o f  New I g l o o .  T h i s  1'37 nun 
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prespawnirlg female  p r o b a b l y  would have j o i n e d  t h e  huge spawning popula t ior i  
i n  t h e  upper K u z i t r i n  R i v e r .  

Kound Whitef I s h :  

Although numerous i n  Salmon Lake, round w h i t e f i s h  a r e  n o t  abundant  I n  t h e  
P i l g r i m  R i v e r .  They a r e  d i s t r i b u t e d  th roughou t  t h e  P i l g r i m  R i v e r  froin 
Sdlmon Lake t o  t h e  Hot S p r i n g s ,  b u t  few were observed  o r  c a p t u r e d .  

Growth of round w h i t e f i s h  from Salmon Lake and P i l g r i m  R i v e r  was r e p o r t e d  
by A l t  ( 1979) .  P i l g r i m  R i v e r  f i s h  c a p t u r e d  ranged i n  l e n g t h  from 409-495 
lnrn ancl i n  age  from V I I  t o  XII. The P i l g r i m  R i v e r  f l s h  grew cor ls lderahly  
f a s t e r  t han  Salmon Lake f i s h .  

t l r c t  i c Char: 

Arct.ic c h a r  a r e  d i s t r i b u t e d  i n  t h e  P i l g r i m  R i v e r  from t h e  lower r eaches  up 
t o  Salmon Lake and i t s  t r i b u t a r i e s .  They a r e  p robab ly  anadromous, a l thougt l  
t h e  c a p t u r e  o f  two prespawning f i s h  n e a r  t h e  mouth o f  I r o n  Creek i n  e a r l y  
J u l y  s u g g e s t s  t h a t  some c h a r  remain i n  t h e  s t r e a m  f o r  up t o  20 months 
b e f o r e  m i g r a t i n g  t o  t h e  ocean t o  f e e d .  

C i ~ , j r  a r e  most abundant  i n  August and September,  and a t  t h i s  t ime a r e  
Ir:;ilall y fourid in  a r e a s  o f  salmon spawning. Char g e n e r a l l y  l a y  i n  r i  f t l r  
d r t 1 d s  r d t h v r  t han  i n  p o o l  a r e a s  a s  g r a y l i n g  o f t e n  do.  

The most p o p u l a r  s p o r t  f i s h i n g  a r e a s  a r e  t h e  mouth o f  I r o n  Creek and t h e  6 
m i  below t h e  P i l g r i m  R i v e r  b r i d g e .  Char have neve r  been known t o  be abun-  
dant  i n  t h e  P i l g r i m  R i v e r  and p r o b a b l y  l e s s  t h a n  200 a r e  c a p t u r e d  p e r  y e a r .  
During J u l y  s u r v e y s  o f  S e c t i o n  I11 (upper  P i l g r i m )  o n l y  two c h a r  were 
o t )served  o r  c a p t u r e d .  More c h a r  p robab ly  a r r i v e  l a t e r ,  a s  Nome a n g l e r s  
rrhport b e s t  s u c c e s s  i n  September.  

O r r l )  e i g h t  c h a r  were c a p t u r e d  f o r  a g i n g  and t h e s e  f i s h  ranged f rom 450-627 
[run f o r k  l e n g t h  and from Age V I  t o  X (Table  9 ) .  I n  a d d i t i o n  a r e a r i n g  cha r  
ot 32 mm (Age 0 )  was c a p t u r e d  by s e i n e .  Rea r ing  c h a r  o f  Age I t o  Age V 
were n o t  l o c a t e d .  They may b e  i n  t r i b u t a r y  s t r e a m s .  

Rased  o n  t h e  s m a l l  sample ,  i t  i s  d i f f i c u l t  t o  compare growth of  tJ l ly,r lm 
IS1 v c r  f ish w ~ t h  o t h e r  Seward P e n i n s u l a  s t r e a m s .  A t  Age I X  t h o u g h ,  ['I i g r ~ m  
K I  v e r  f ~ s h  a r e  somewhat f a s t e r  growing t h a n  o t h e r  Seward P e n i  ns111d pop11 1 a -  
t ~ o l . i s  ( A l t  1978) .  rhr. Pl lgr l rn  R i v e r  p r o b a b l y  h a s  t h e  l a r g ~ s t  Arc1 I C  t h n r  
0 1  any s t r e a m  i n  t h e  Nome a r e a  and two of  Lhe e i g h t  c h ~ r  c<iplurc.tP ~ f ~ j g t 1 ~ ( 1  
o v e r  5 l b s  (2 ,270 g ) .  A l l  s tomachs were empty. 

A l l  c h a r  c a p t u r e d  were ma tu re ,  though two were non-consecu t ive  spawners .  
Onc female  c h a r  c a p t u r e d  on September 1 9 ,  2 . 4  m i  below t h e  b r i d g e  hat1 
n e a r l y  completed spawning and a c h a r  c a p t u r e d  by g i l l  n e t  a t  t h e  mouth o f  
t h e  P i l g r i m  R i v e r  on September 20 was s p e n t .  She had p robab ly  spawned 
f l i r t h e r  ups t ream.  Water t e m p e r a t u r e  was 4 2 O F .  



. . 2 .+. 
7'dhle 9 .  Length-age r e l a t i o n s h i p s  f o r  Arc t i c  char  from P i l g r i m  River.  
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